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Abstract
The purpose of the study was to identify the 
determinants of Ghanaian senior secondary school students' 
intentions to choose their college majors from the 
physical and applied sciences. The specific objectives 
were, first, to find out if males and females are equally 
likely to major in the physical and applied sciences, and 
second, to find out if the sex composition of the school 
a student attends can have an influence on his or her 
inclination toward the subjects in question. Through 
paper-and-pencil questionnaires, data for the study were 
collected in summer 1994, from a sample of 624 12th 
graders drawn from single-sex and mixed-sex senior 
secondary schools in a Ghanaian education district.
Consistent with previous research, the results of 
this study show that males are more likely than females to 
choose their college majors from the physical and applied 
sciences. A more important finding is that though males 
are more likely than females to choose physical and 
applied science majors, being a male in an all-male 
school tends to increase this likelihood. Contrary to 
previous research, however, the results of this study show 
that females in single-sex schools are less likely than 
females in mixed-sex schools to choose physical and 
applied science majors.
vii
The results show further that the effect of the sex 
composition of the school the student attends, on his or 
her intention to choose a physical or an applied science 
major, is mediated through the effect of self-concept of 
ability in the physical sciences. One important finding 
also is that previous grades in mathematics and the 
physical sciences are strongly predictive of the intention 
to choose a physical or an applied science major. Mother's 
education, parents', teachers', and peers' support for the 
student's subject choice are also predictive of the 
intention. Finally, the student's appraisal of actual job 
opportunities available, and how this influences his or 
her decision to choose a physical or an applied science 
major, a factor which has not been included in previous 
studies, did emerge in this study as a predictor of the 
intention.




The recognition accorded the relationships among 
science, technology, and development antedates the 
period of the development movement. Francis Bacon (cited 
in Keller, 1984) viewed science as the prime source of 
inventions which transform human life for the better. 
Marx and Engels (1951) also viewed science as a 
fundamental factor accounting for growth in resource 
productivity and humans' increased capacity to 
manipulate the physical and social environments to 
achieve their purposes. In The German Ideology, they 
talked of scientific, technological, and economic 
processes as closely interwoven entities with reciprocal 
relationships (Marx and Engels, 1947).
Increased scientific and technological endeavors, 
it was early argued, lead to innovations that usher in 
breakthroughs in food and fiber production, disease 
control and eradication, and improved production 
techniques. In essence, scientific and technological 
innovations can greatly impact on the economies of 
nations, since theoretical knowledge becomes the 
strategic resource (Bush, 1945). Today development 
theorists in neoclassical economics and sociology also
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believe that regardless of the assumed strength, or even 
the order of causation between science and technology, 
the two are strongly linked together (Beranek and Ranis, 
1978). Neoclassical development economists such as Romer 
(1990), Solow (1966), Toffler and Toffler (1990), and 
Willians (1982), all hold the common basic assumption 
that the level of a society's technological development 
is the underlying factor on which economic growth and 
relative wealth ultimately depend. Seeing 
industrialization as the liberating force, these 
development economists argue that developments in 
science and technology hasten the pace of 
industrialization, making the production of a variety of 
goods and services possible. In effect, developments in 
science and technology lead to increased capacity to 
produce, distribute, and consume, thereby increasing the 
capacity to create more wealth. Ultimately, this 
increase leads to improved human welfare.
Sociologists of development and social change also 
believe that several interrelated economic, social, and 
technical processes frequently accompany, and lead to 
development. All these processes cumulatively lead to 
changes in basic psychological attitudes and 
propensities, and in the further readiness to adopt 
innovations. It is when these qualitative and 
quantitative changes occur that development is said to
have taken place (Smelser, 1963). That technology is 
accepted as a powerful mechanism of positive social 
change is because it is additive: advances in one area 
stimulate advances in another area, leading to growth, 
and positive attitude changes. Technological innovation 
and adaptation are thus the master trend underlying 
development (Lenski and Lenski, 1987).
It is now widely recognized that the problem of 
development does not lie in increased production per se; 
rather, it lies in the increased capacity to produce. It 
is recognized that this capacity to produce has been 
nurtured and has grown in the advanced industrial 
nations. Improvements in science and technology have 
been identified as the underlying factor accounting for 
this increased capacity to produce (Rosenberg, 1990; 
Smith, 1993). This relationship among science, 
technology and development is thought to be essentially 
crucial for countries desiring to reach a developmental 
take-off point (Giddens, 1982; Sussex Group, 1971).
All development theories thus essentially converge 
on one important theme: that the future of a nation's 
socioeconomic development is determined by its ability 
to generate scientific and technological potential 
(generativity), as well as its capacity to absorb or 
receive scientific and technological research results 
(receptivity) (Konrad and Wahl, 1990).
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For developing countries in particular, these abilities 
and capacities are thought to be very essential (Evenson 
and Ranis, 1990), since the different degrees to which 
nations possess these capacities account for the 
polarization of nations in socioeconomic development.
The capacity to generate and receive scientific and 
technological knowledge, and the capacity to produce 
that this engenders, are both thought to be a function 
of education (Nelson, 1990; Weiss, 1990).
It has been pointed out that one of the aspects of 
science and technology development that may hinder or 
promote economic growth and development is the 
availability of people at all levels of scientific and 
technical training. Hence the crucial importance of 
education. Accordingly, developing countries have been 
advised to import and master technology, and then 
integrate it with local knowledge to produce appropriate 
technology (Weiss, 1990). Furthermore, considering the 
productivity bottlenecks of developing contries, social 
scientists working in the area of international 
development have increased their advice to these nations 
to endeavor to increase their capacity to produce. To 
this end, developing countries have been advised to 
build up indigenous scientific and technical capacity. 
They have been advised to increase the numbers of their 
scientific and technical human resources in order to be
5
able bo use and service modern capital goods. More 
importantly, developing nations have been advised to 
increase the quality and quantity of indigenous human 
resources that will be capable of generating innovations 
through basic, applied, and adaptive research (Hill and 
Harbison, 1968). It is argued in support of this advice 
that increased development and application of science 
and technology will ultimately produce an accelerator 
effect. Accordingly, attention has been drawn to the 
crucial role of education in generative and receptive 
capacity building.
The case of Japan and the newly industrializing 
countries (NICs) of East Asia has been cited to support 
the call for increased technological effort, and for 
increased generative and adaptive capacity building. The 
Japanese experience has shown that the phenomenal rise 
of that country from a feudal entity into an advanced 
industrial nation was due to its pursuit, during the 
Meiji Era, of a human resource development strategy 
modeled after Western science and technology (Cummings, 
1990; Emi, 1968; Evans, 1991; Francks, 1992; Haiducek, 
1991; Najita, 1993).
The emergence of Hong Kong, Korea, Singapore, and 
Taiwan into the community of industrialized nations is 
in large part due to their ability to master industrial 
technology fast. Besides, these NICs and Japan have
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generally tried to develop scientific and technological 
research capacity using local needs and challenges as 
the criteria for the allocation of resources for the 
technological effort (Ranis, 1990).
The experience of the countries of the Pacific Rim 
has shown that the capacity to adopt, adapt, and 
generate technology depends not only on the availability 
of managerial and entrepreneurial talents, but equally 
important, on the general level of skills and the 
distribution of scientific and technological personnel 
(Jones, 1971).
A close observation of the relationships between 
science and technology, and between education and 
development show that the relative underdevelopment of 
Ghana for example, can be attributed partly to the lack 
of the capacity to generate appropriate scientific and 
technological potential, as well as the lack of the 
capacity to adapt, adopt, and absorb appropriate 
scientific and technological innovations. This implies 
then, that the nation lacks the required human resources 
for technoeconomic development. This anomaly naturally 
means that the country will for a long time have to rely 
on imported expertise at great cost.
1.2. Statement of the Problem
Since the 1980's when an economic crisis gripped 
the country, the exodus of scientists and technicians
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has escalated (World Bank, 1984). What is more, owing to 
the weakness of the economy, it has become extremely 
difficult for Ghana to import foreign expertise. This 
means that the nation's technoeconomic development 
efforts cannot succeed unless efforts are made to 
develop indigenous human resources in their right 
quantitative and qualitative relationships. It is 
against this background that the need for increased 
human resource development in the areas of science and 
technology has been felt in Ghana. Accordingly, 
incentives in the form of scholarships and bursaries 
have been instituted to attract students into these 
fields of study.
In spite of these incentives, however, the 
percentage of students majoring in these subject areas 
has continued to fall short of expectation (UNDP, 1994). 
The low percentage of students majoring in the physical 
and applied sciences is even more alarming (Amon-Nikoi, 
1978). The effect of this anomaly is that while there 
are large numbers of highly trained professional 
economists and other social scientists, there is only a 
limited number of persons with advanced degrees and 
experience in science and technology (Ayensu, 1978).
This grave manpower bottleneck has aroused national 
concern. However, in spite of the gravity of the 
situation, little research has been conducted to find
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out the determinants of students' option for the 
sciences in general, and the applied sciences in 
particular, as areas of study at the secondary and 
tertiary levels of education.
1.3. Objectives of the Study
The gross anomaly in science education in Ghana, 
with the precarious scientific and technical human 
resource situation following it, cannot be redressed 
unless the factors that account for it have been 
identified. Since few analytical studies have been 
conducted into this problem, the purpose of this study 
is to find out the determinants of secondary school 
students' intention to choose the physical and applied 
science tracks at the university level.
1.4. Research Questions
The study aims specifically at seeking answers to 
the following questions:
1. Are there gender difference in students' intentions 
to choose physical or applied science majors in 
college?
2. Does the sex composition of the school a student 
attends make a difference in the likelihood that he 
or she will choose a physical or an applied science 
major?
1.5. Significance of the Study
Efforts made to get more and more students 
interested in the study of the sciences and applied 
sciences in college, thus far, have been unsuccessful. 
This apparent lack of interest in science is not limited 
to one gender group. Therefore, it is necessary to 
identify the factors that can predict male and female 
students' selection of the sciences and applied 
sciences. It is my hope to use the outcome of this study 
to offer practical recommendations to teachers, 
counselors, school administrators, and educational 
policy-makers in Ghana. It is my belief that the ideas 
and recommendations derived therefrom, will enable these 
actors to adopt appropriate ameliorative measures to 
attract more able students into the physical and applied 
sciences. Besides contributing ideas to shape 
educational policy making in Ghana, the outcome of this 
study will be a valuable contribution to the existing 
wealth of knowledge on the subject, and in the 
discipline.
This study will be conducted in a developing 
country setting. The variables in the model have been 
tested in the advanced industrialized countries, and not 
in developing countries. Therefore, the outcome of the 
study will add to the body of knowledge on the subject 
that previous research has generated. In this way, it
will make a valuable contribution to the screening of 
the burgeoning theory on the subject, thereby making it 
possible for the eventual development of a universal 
theory. Sociology of education has been criticized for 
consuming theory from the mother discipline, and for not 
contributing to theory building in the discipline 
(Young, 1971). I believe by contributing to the 
construction of a theory, the outcome of this study will 
thus contribute to making the sub-discipline of 
sociology of education less atheoretical than it seems
Chapter 2 
Review of Previous Studies
The relatively low participation of students in the 
physical and applied sciences has been a major concern 
for science educators and development stakeholders the 
world over. Of even greater concern has been the lower 
percentage of females in scientific studies and 
scientific careers (Brush, 1991). In the United States 
for example, the National Science Foundation reported 
that only about one-sixth of all secondary school 
students enrolled in junior and senior years were taking 
courses in science and mathematics. Tenth grade biology 
was reported to be the terminal course for most students 
not interested in pursuing careers in science and 
engineering. Moreover, the drop-out rate for science and 
mathematics at the tenth grade was found to be severe 
for girls and minority students (NSF, 1980).
Data published by the National Science Foundation's 
Center for Education Statistics revealed that only 37% 
of all high school seniors had taken chemistry and only 
19% had taken physics. The data are even more alarming 
when sex and race are considered. Although 26% of high 
school males had completed a course in physics, only 14% 
of females and 19% of blacks had done so (NSF, cited in 
Walsh and Walsh, 1982). What is more, some data indicate 
that females do not plan to major, or have careers in
11
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engineering and the physical sciences in the same 
proportion as college bound males (LeBold, 1987).
Women have been found to be woefully 
underrepresented in scientific, engineering, and 
mathematics-related careers (Dix, 1987). In the U.S for 
example, in 1976 only 17.8% of recent Bachelors degree 
recipients in the physical sciences who were employed in 
science and engineering fields were women. The 
proportion of women entering schools of engineering 
increased from 5% in 1973 to 17% in 1983, but then began 
to fall to 15% in 1986 (Vetter, 1988). In 1985, women 
accounted for 87% of librarians and 95% of nurses, but 
only 17% of doctors, 11% of architects, and 7% of 
engineers (US Bureau of Labor Statistics, cited in 
Denmark and Paludi, 1973:632). These trends have been of 
great concern to policy-makers in the United States 
since the beginning of the 1980's.
Similar trends have been noticed in Australia 
(Dekkers, Malone, DeLaester, and Hamlet (1982) and in 
Britain (Kelly, 1981). With regard to females, 
international studies show that the proportion of girls 
enrolled in physical science courses tends to be much 
smaller than the proportion enrolled in the biological 
sciences (Amon-Nikoi, 1978; Ewusi, 1978; Kelly, 1981).
In the advanced industrialized countries, these 
problems have been investigated at length, and as a
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result, some ameliorative measures have been suggested 
and adopted. In the case of Ghana however, since the 
exploratory works of Amon-Nikoi (1978) and Ewusi (1978), 
virtually no serious investigation of the problem has 
been conducted.
2.1. Previous Descriptive Studies
Very few studies into the problem have been 
conducted in Ghana. Indeed the studies conducted by 
Amon-Nikoi (1978) into the distribution of students 
among the Arts and Sciences in the three universities in 
Ghana are only descriptive. In that study she found that 
most students, both males and females, were concentrated 
in the Arts. The few in the sciences were found to be 
predominantly in the Biological Sciences. She found that 
an overwhelming percentage of females were in the Arts.
Ewusi (1978) in his exploratory study, tried to 
find out what influenced students in their selection of 
track options. The factors he identified as explaining 
the tendency for students to choose their track options 
were aptitude and interest, as well as career- 
orientation, in that order (Ewusi, 1978).
2.1.1. Gender Differences in the Option for the Science 
Track
In the advanced industrialized countries, the 
problem of gender differences in the science track 
options of students has received considerable attention. 
Since the mid-1970,s the attention has been much more
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focused on gender differences in students' choice of the 
science track in general, and the physical and applied 
science tracks in particular. Lazarowitz and Hertz- 
Lazarowitz (1979) for example, investigated the 
preferences and choices of science subjects by high 
school students in Israel. They found the tendency among 
the boys to choose the physical sciences while the girls 
tended to choose the biological sciences.
Using a sample of 1,855 junior and senior high 
school students drawn from grades 6 to 12, Baird, 
Lazarowitz, and Allman (1984) studied the science 
preferences and choices of students. Their objective was 
to find out whether or not differences regarding choices 
were related to type of school, age, or gender. Their 
independent variables included school of affiliation 
(urban, suburban, rural), grade level, and gender. They 
found that the science subjects preferred by students 
were related to biology, earth science, and astronomy, 
rather than sciences such as chemistry, physics, or 
general science. As to gender differences, they found 
that girls preferred more life sciences, while boys 
preferred the physical sciences.
Deboer (1987) and Sjoberg and Imsen (1988) in their 
independent studies, have come out with findings that 
run contrary to those of Baird and his associates.
Deboer tried to explain the continued participation of
men and women in college chemistry courses. Variables in 
the model included self-perceived ability in science, 
future expectations, level of past success, efforts 
expended, subjective interpretation of both past success 
and task difficulty, and intention to continue in 
college chemistry. The results showed no gender 
differences in course performance, the plan to continue 
in college chemistry, perceived ability in science, or 
past achievement in science courses. He did find, 
however, that students who had confidence in their 
ability in chemistry expected to do well in the future, 
and were more likely to take more chemistry.
In the Norwegian study, Sjoberg and Imsen (1988) 
found that though boys consistently preferred science 
courses and technical occupations, more and more girls 
were becoming inclined toward male-dominated science 
courses and technical occupations.
2.1.2. Influence of the Sex Composition of the School
The influence of the sex composition of schools on 
students' interest in science has also been 
investigated. Some research findings suggest that mixed- 
sex schooling is detrimental to females, on the grounds 
that teachers in such schools tend to make gender more 
salient, thereby reinforcing sex stereotyping 
(Clarricoates, 1983; Stanworth, 1981; Whyte, 1983).
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Research into subjects such as Mathematics and 
Science, especially, indicate a detrimental effect on 
females in mixed-sex teaching (Rennie, 1987). Kelly and 
Smail (1986), for example, found that students with 
strong sex stereotypes were less interested than other 
students in studying science subjects traditionally 
associated with members of the opposite sex. Hence 
students in mixed-sex schools are more likely to choose 
subjects perceived as appropriate for their gender than 
students in single-sex schools (Dale, 1974).
Using a sample of 284 subjects, Lawrie and Brown 
(1992) studied the perceptions of sexual stereotypes and 
school subjects according to whether they attended a 
mixed-sex or a single-sex school, and whether they had 
an opposite sex sibling. They found that compared to 
boys and girls in single-sex schools, students in mixed- 
sex schools tended to hold views closer to traditional 
stereotypes in relation to school subjects. In addition, 
the presence of an opposite sex sibling had differing 
effects for boys and girls. Where stereotypes occured, 
they were found to be less stereotyped for boys and more 
so for girls.
As to career choice, whereas 13% of the girls in 
the single-sex school predicted that they would like to 
be a doctor, the comparable proportion was only 5% in 
the mixed-sex school. In relation to nursing, 13% of
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girls in the single-sex school predicted to choose that 
cereer compared to 23% in the mixed-sex school. Lawrie 
and Brown found no consistent differences among boys as 
a function of school type, nor was the presence of 
opposite sex siblings a predictor for either sex.
Ormerod (1975), an advocate for single-sex 
education, studied the effects of single-sex education 
on subject preference and choice. He found that girls in 
single-sex schools had a greater preference for 
mathematics and science than girls in mixed-sex schools. 
He explained that subjects are arranged along a 
masculine-feminine spectrum according to the relative 
preference of boys and girls in mixed-sex schools. Thus 
in such schools, girls were less likely to take subjects 
at the male end of the spectrum. Similarly, boys were 
less likely to take subjects at the female end of the 
spectrum.
In another study, Ormerod (1981) found that girls 
in single-sex schools had a more favorable attitude to 
the physical sciences than girls in mixed-sex schools.
On the basis of this and other studies, Ormerod calls 
for a shift to single-sex education, as a means of 
attracting females into the physical sciences.
In an Australian school, Rowe (1988) studied the 
effects of single-sex and mixed-sex classes on student 
achievement, confidence, and participation in
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mathematics. He found that being in single-sex classes 
was associated with greater confidence. This, he 
believed, would be associated with the likelihood to 
participate in senior mainstream mathematics education.
In a summary of a variety of studies, Dale (1974) 
also noted greater preference for science and 
mathematics among girls educated in single-sex schools 
in comparison with girls educated in mixed-sex schools. 
He showed, however, that mixed-sex schools were happier 
and more natural and life-like than single-sex schools. 
He showed also that boys benefitted in academic terms 
from the presence of girls in mixed-sex schools. Dale 
did not investigate further to find out whether or not 
such a social atmosphere was academically conducive for 
girls. On the basis of his findings regarding the 
performance of boys in the presence of girls however, 
Dale in opposition to Ormerod, called for a greater 
shift toward mixed-sex education.
The most insightful of these descriptive studies, 
it appears, are those made by Astin and Tidball. In 
these studies, single-sex education is emphasized as 
strongly related to females' entry into traditionally 
male domains. Graduates of all-female schools are twice 
as likely to attend medical school as are female 
graduates of mixed-sex schools (Tidball, 1985).
According to Astin (1977), all-female schools have the
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advantage, first, of providing women with greater 
opportunities for academic and campus leadership than do 
mixed-sex schools. He explains that in part this is 
because in the absence of the men to whom they have 
traditionally deferred, women must take leadership 
roles. In addition, many women are more and more willing 
to assume leadership and to behave in dominant assertive 
ways when they are not worried about offending men or 
reducing their femininity in men's view (Tidball, 1986).
A second advantage in all-female schools, in the 
view of Tidball (1980), is that they tend to encourage 
women to pursue nontraditional areas of study, and 
therefore encourage women's pursuits of traditionally 
male career fields. Even though all-female schools, like 
mixed-sex schools, have been dominated by male teachers, 
Tidball argues that there are at least a few more 
females likely to provide models for female students.
All these studies show that there is a case for 
each of the positions regarding single-sex and mixed-sex 
education. However, considering the apparent ideological 
biases in the arguments, the results of these studies 
are somewhat suspect. Hence, there is justification for 
a further probing into the problem.
2.2. Previous Analytical Studies
Studies conducted to predict the likelihood of 
students choosing the science track reveal as strong
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predictors, the material gains expected from science- 
related occupations, the social implications of science, 
and students' perception of science. Others are social 
support, self-concept of general academic ability, self- 
concept of mathematics ability, and self-concept of 
science ability.
2.2.1. Motives
In studies by Dick and Rallis (1991), Garratt,
(1986), and Ormerod (1981), the strongest predictor of 
the likelihood of boys opting for the science track is 
the belief that material gains will accrue to them. In 
the case of girls, genuine interest in science is found 
to be more important. Post-Kammer and Smith (1986) also 
found career interest as the most important determinant 
of mathematics and science choice among both boys and 
girls.
2.2.2. How Science is Perceived
The way boys and girls perceive science has a 
fundamental influence on their opting for it. Shinar 
(1975) asked college students to rate 129 occupations as 
masculine, feminine, or neutral, using a 7-point rating 
scale where "masculine" was at the "1" point and 
"feminine was at the "7" point. The results indicated 
that both male and female students consistently 
stereotyped occupations as masculine and feminine. Mean 
ratings of masculinity/femininity ranged from the most
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masculine-stereotyping job of a miner, which received a 
mean rating of 1,0 with no variabilities, to the 
occupations of receptionist (6.3), and manicurist 
(6.77), Highly masculine-stereotypic professions were 
engineer (1.9), dentist (2.1), surgeon (2.2), physicist 
(2.3), veterinarian (2.7), and physician (2.7). White 
and his colleagues (1989) replicated the Shinar study 
and arrived at similar results.
The perception of science as a masculine, and 
therefore a difficult subject, emerges as a strong 
predictor of the likelihood of students choosing the 
science option (Crawley and Coe, 1990; Koballa, 1988; 
Ormerod, 1981; Weinreich-Haste, 1981). Stein and Bailey 
(1973) explain that when gender comparisons are made, 
with respect to perceived difficulty of a task, girls, 
more than boys, tend to avoid tasks that are labeled as 
difficult. Heller and Parsons (1981) explain further 
that since individuals tend to choose tasks that they 
expect to perform well, females avoid science, a 
stereotypically masculine task, because they, as 
compared to males, have lower generalized expectations 
of success in it. Koballa (1988) as well as Crawley and 
Coe (1990) also found that the effect of this attitude 
on science choices varies, depending on sex.
Studies show that females who do not see science 
and mathematics as masculine subjects tend to have
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stronger interest in them. They also tend to have more 
confidence in their mathematics and science abilities. 
Consequently, they are more likely to select science and 
mathematics-related majors (Fassinger, 1990; Hackett, 
1985).
2.2.3. Social Support
Studies conducted by Peterson and his associates 
have shown that parents tend to be more interested in 
the career goals of sons. Peterson, Rollins, Thomas, and 
Heaps (1982) studied 183 families to determine whether 
families had the tendency to make decisions that provide 
differential support of career goals of male and female 
offspring. They found that differential preference was 
given to adolescents career goals, and that this 
differential was determined by the adolescent's sex. 
Family decisions favored the career goals of sons over 
daughters by 4:1 ratio. Controlling for other 
demographic characteristics of the family, differential 
preference and support emerged as a strong predictor of 
students subject/career choice. Closely related to this 
is the finding by Morgan (1992) to the effect that one 
formidable barrier in females' entry into science and 
engineering is lack of strong support from parents and 
other salient referents.
Haber (1980), Hackett, Esposito, and O'Halloran
(1989), Houser and Garvey (1985), studied the factors
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that facilitate high school girls planning careers in 
male-dominated occupations. McLure and Piel (1978) also 
studied factors that facilitate high school girls' 
selection of careers in science. In all these studies, 
it was found that family encouragement was a major 
facilitator. Fitzpatrick and Silverman (1989) also found 
that the support of parents and teachers was an 
important factor in high-ability women's pursuit of 
engineering careers.
In their studies designed to predict Korean high 
school students' science-track choice, Myeong and 
Crawley (1993) found students' perceptions of support 
from salient referents for science-track choice to be 
the strongest predictor of their choices. The influence 
of teachers was also found to be strong. What this means 
is that when students perceive that their parents put 
pressure on them to choose science, and when their 
parents and teachers are perceived to support them when 
they decide to choose science, such students end up 
actually choosing the science track. Crawley and Coe
(1990) made a similar finding. An insightful 
contribution by Dick and Rallis (1991) is that parents 
and teachers tend to exert greater influences on 
career/subject choices for both male and female students 
choosing careers in science and engineering, than for 
those not choosing these careers.
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2.2.4. Self-Concept of Ability
One factor gaining increased credence as an 
explanation for students' lack of interest in scientific 
and technical fields is their lack of preparation in 
mathematics. This is because mathematics is the critical 
filter in the pursuit of scientific and technical 
careers (Sells, 1982)
The critical importance of mathematics background 
for entry into many of the best career opportunities in 
engineering, scientific and medical careers, and 
computer science, for example, is now generally agreed 
upon. Given the importance of mathematics background, 
it is explained that females avoidance of the sciences 
is due to their lack of prepration in mathematics. 
Females avoid mathematics and math-related courses 
because as compared with males, they have less 
confidence in their math ability (Chipman and Wilson, 
1985). Consequently, math confidence is a strong 
predictor of participation in math and math-related 
courses (Armstrong, 1985).
Against this background, Betz and Hackett (1983) 
studied the relationship of mathematics self-efficacy to 
the selection of science-based majors of college males 
and females. They developed a three-part measure of 
mathematics self-efficacy. Using this measure, they 
studied the math self-efficacy expectations of college
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males and females. As predicted, the math-related self- 
efficacy expectations of college males were 
significantly stronger than those of college females on 
all subscales. In the regression analysis run, self- 
efficacy in mathematics emerged as a strong predictor of 
college students' choice of science-based and non- 
science-based majors. Betz and Hackett concluded on the 
basis of these findings that understanding mathematics 
and science self-efficacy may help explain sex 
differences in students' choice of science courses and 
careers.
Post-Kammer and Smith (1985; 1986) also used self- 
efficacy theory to predict students' career decision 
making. They found self-efficacy in the traditionally 
male domains to be strong for males, while females' 
self-efficacy was strong in the traditionally female 
domains. Self-concept of ability in science, and self- 
concept of ability in mathematics, as predictors of 
students' science-track choice, have been confirmed by 
Jacobowitz (1983) and Swindell (1988), respectively.
Deboer (1987) has arrived at results that are at 
some variance with the findings above. Using the 
cognitive motivational model of course selection 
patterns to explain the continued participation of 
students in college science courses, Deboer found that 
students who believe they have ability in science expect
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to do well in the future, and are more likely to 
continue to take science courses. He did not find any 
significant difference in the rating of males and 
females of their ability or their plan to continue in 
science.
2.2.5. Previous Grades
Finally, good grades received in courses affect 
decisions to take future science courses. Deboer (1984) 
for example, found that grades that students earn in 
previous courses in science are associated with their 
decision to major in science in college.
As can be observed, in studies conducted to explain 
students' science-track choices, the focus has been on 
either gender differences or the differential effects of 
single-sex and mixed-sex education. Not enough attention 
has been devoted to the influence of background factors 
such as family and school (Smithers, 1982; Smithers and 
Collings, 1981). This neglect justifies controlling for 
these factors in any explanatory model.
Chapter 3
Formulation of Theory and Hypotheses: 
Theoretical Framework
The main assumptions underlying this study, and the 
hypotheses derived from these assumptions, are 
articulated within the framework of reference group 
theory.
A reference group is a group or social caregory 
that an individual uses to define his or her beliefs, 
attitudes, and values, and to guide his or her behavior 
(Clark, 1972). Reference groups are capable of 
influencing people because they are groups which people 
admire and identify with.
Reference group theory postulates that individuals 
are most likely to evaluate their situations from the 
standpoint of groups to which they do not belong, when 
the other groups have higher status than their own 
(Merton, 1957). These groups often provide the norms 
that regulate behavior. They also serve as sources of 
comparison in evaluating individual well-being. To the 
extent that an individual's reference groups are 
subscribing to something, it is likely that the 
individual would feel that thing valuable, and would 
subscribe to it too (Kelley, 1952).
A basic assumption in reference group theory is 
that members of lower-status groups become aware of the
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limitations involved in their present group membership 
only through their exposure to, and contact with, high- 
status groups. Through exposure and contact, the low- 
status person broadens his or her knowledge of what is 
possible (Festinger and Kelley, 1951). It is therefore 
recognized in reference group theory that satisfaction 
is more a function of one's subjective distance from a 
stage of unwanted circumstance than a function of one's 
proximity to ideal states of existence (Emmons, 1989).
In other words, it is recognized that persons who are 
dissatisfied with their present state of existence tend 
to wish to improve their lot, and when their efforts 
move them farther away from their present unwanted 
circumstances, they feel satisfied. The source of the 
inspiration to strive and move distal from the state of 
frustration is the reference group.
In practical terms, reference group theory explains 
why parents in developing countries, irrespective of 
their socioeconomic status, tend to put a lot of premium 
on their children's education. Through western formal 
education, the basis of the stratification system in 
most developing countries has been educational 
credentials. Those who had the initial advantage of 
western education became the elite, and to reproduce 
themselves, they had to train and educate their children 
to acquire the skills and abilities required for an
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effective elite cloning. Non-elite parents, through 
their exposure to, and contact with the elite, learn 
that the differential earnings in the modern and 
traditional sectors of the economy is determined by 
educational credentials (Psacharopoulos, 1973). They 
also learn from the elite, their reference groups, that 
education confers to both the individual and the famly, 
such psychic rewards as status and prestige (Sinclair 
and Lillis, 1980). Thus, in developing countries, 
parents who miss educational opportunities make the 
effort to make up for their relative disadvantage by 
supporting their children in their educational goals. In 
developing countries therefore, the socioeconomic status 
of parents cannot be a strong factor in children's 
educational ambitions and goals (Girod, 1990).
In a dynamic economy and society however, some 
skills and talents hitherto deemed rare and crucial tend 
to lose their relative importance over time. Thus, 
social change can weaken existing elites, unless they 
recognize the significance of these changes and adapt to 
them (Persell and Cookson, 1987). Counterfactually 
therefore, in order to maintain their status, the elite 
would encourage their children to choose college majors 
that are likely to prepare them for placement in 
positions likely to be crucial in the projected economy. 
In a gender-stratified society such as Ghana, however,
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we would expect that parents would be more particular 
about the career paths of their sons than about those of 
their daughters. Therefore, given the projected 
importance of the physical and applied sciences in the 
future economy, we would expect that parents would 
encourage their sons, more than their daughters, to 
invest their energies in the study of these subjects. 
Using the behavior of the elite as their standards, non­
elite parents too would counterfactually encourage their 
sons, more than their daughters, to take their cue from 
the sons of the elite. Accordingly, sons, no matter 
their socioeconomic background, would be more inclined 
towards the sciences than would daughters. The 
hypothesis I derive and test from the above is that:
Hypothesis 1. A male student will be more likely than a 
female student to choose a physical or an 
applied science track.
Reference group theory applies not only to parents, 
but also to students in the school setting. Aware that 
social change can weaken them unless they strengthen 
their advantaged position by an effective cloning of 
themselves, the elite have to have their children 
educated in selected schools. Examples of such schools 
are single-sex schools. It is in these schools that the 
children of the elite get themselves processed through 
curricular programs oriented toward those careers 
projected to become crucial in the near future.
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Thus, until recently in Ghana, these schools catered 
principally to the children of the elite. Children of 
non-elites got their way into these schools only if they 
performed creditably in the rigid selection exams.
Reference group theory works on students in two 
main ways. Fist, given their urban backgrounds and 
middle class values, the children of the elite tend to 
be more motivated to succeed academically than their 
peers from non-elite rural backgrounds (Edwards and 
Tisdell, 1989). Thus, the cultural, human, and social 
capital at the disposal of the children of the elite 
make it even much easier for them to succeed 
academically. Given their status and their standards, 
these groups of students tend to serve as reference 
groups and objects of comparison to the children of the 
non-elites. The reference groups influence the lower- 
status students by directing them to define themselves 
in relation to the elite middle class ethos prevailing 
in the school. They also require them to follow the 
norms prescribed for all students in that middle class 
educational environmemnt. Through the influence of these 
social referents, new entrants into the schools are 
inducted into the culture and academic traditions of the 
various schools. Thus, naturally, when non-elite 
children happen to be in different school contexts, they 
tend to acquire the self-concepts, values, and
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aspirations which tend to be the modal characteristics 
of the students in such school contexts.
The second way in which reference group theory 
applies to students is the way social referents exert 
influence on the academic behavior and self-concept of 
the non-elite student. Single-sex schools, irrespective 
of their sex composition, enforce high academic 
standards, especially in those subjects of focus in 
them. Consequently reference group effect builds up in 
these schools. As more and more students in a school 
excel in the exit exams and go on to college to major in 
the subjects of focus in their schools, a reference 
group effect builds up in the school (Havighurst and 
Neugarten, 1975). This leads to the establishment of a 
tradition of excellent performance in those subjects in 
the exit exams. In this way, some schools tend to gain 
credit for producing people whose selection of their 
college majors tend to follow a pattern. Individuals' 
perceptions of themselves are determined by their 
environment (Boy and Pine, 1968). Therefore, when 
students find themselves in a school that is known to 
excel in certain subjects, they tend to feel confident 
that they too are good, and are likely to succeed in 
those subjects. If the school is noted for excellence in 
science, for example, the students enrolled in it will
be expected to have a highly positive self-concept of 
ability in science.
From the theoretical formulation so far, it is 
postulated that though males will be more likely than 
females to choose the physical and applied science 
tracks, their doing so will be a function of the sex 
composition of the schools they attend, as well as the 
strength of their self-concept of ability in the 
physical sciences. It is also postulated that though 
females are less likely than males to choose the 
physical and applied science tracks, being in a single­
sex school will make it more likely for a female to do 
so. Doing so will also be a function of the strength of 
her self-concept of ability in the physical sciences.
On the basis of these postulates, the following 
hypotheses are derived and tested:
Hypothesis 2. Being in an all-male school will increase 
the likelihood that a male student will 
choose a physical science or an applied 
science track.
Hypothesis 3. Being in a single-sex school will increase 
the likelihood that a female student will 
choose a physical or an applied science 
track.
Hypothesis 4. The more positive the student's self- 
concept of ability in the physical 
sciences, the more likely it is that he or 
she will choose a physical or an 
applied science track.
Hypothesis 5. The effect of the sex composition of a 
school on the students' intention to 
choose a physical or an applied science 
track will be mediated through the
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self-concept of ability in the physical 
sciences.
It is postulated that if the performance of past
students of a school has been consistently very good in
the sciences, students in that school would rate the
standard of science in their school very high. This
perception of the standard of science in their school
would induce them to be inclined toward the sciences.
Students' perception of the standard of science in their
school, and how this perception influences their
inclination to the sciences has not been considered in
previous research. Therefore, I hypothesize that:
Hypothesis 6. The higher the rating a student gives to 
the standard of science in his or her 
school, the more likely it is that he or 
she will choose a physical or an applied 
science track.
Previous research show that students' intention to 
choose the physical and appled science tracks is 
predicted by a set of factors. Those that have 
consistently predicted the intention include the 
student's self-concept of ability in science 
(Jacobowitz, 1983), and in mathematics (Swindell, 1988), 
social support (Myeong and Crawley, 1993), and previous 
grades in mathematics and science (Deboer, 1984). From 
these previous works the following hypotheses are 
derived and tested:
Hypothesis 7. The more positive a student's self-
concept of general academic ability, the 





choose a physical or an applied science 
track.
8. The more positive a student's self-concept 
of ability in mathematics, the more likely 
it is that he or she will choose a 
physical or an applied science track.
9. The higher the grades a student has made 
in previous courses in mathematics and the 
physical sciences, the more likely it is 
that he or she will choose a physical or 
an applied science track.
10.The stronger the social support received 
for a students interest in science, the 
more likely it is that such a student will 
choose a physical or an applied science 
track.
Chapter 4 
Data and Methods 
In this chapter, the sample and sampling procedure 
are described. Also described are the unit and level of 
analysis. These are followed by operationalization of 
the dependent and independent variables, as well as the 
instrument and method of data collection.
4.1. The Sample
The primary concern of the survey was to identify 
factors that can predict Ghanaian senior secondary 
school students' choice of the physical and applied 
science tracks in college. The data were collected in 
July/August 1994, from 624 college-bound senior 
secondary school students: 310 males, and 314 females, 
drawn from senior secondary schools in the Cape Coast 
district of Ghana.
The sample is divided into subcategories based on 
the sex composition of the schools respondents attend. 
One hundred and eleven of the sample were drawn from one 
all-male school, 106 from one all-female school, and 407 
from two mixed-sex schools. Out of this 407, 199 are 
males while 208 are females.
There are two all-female schools, three all-male 
schools, and three mixed-sex schools in the district. 
With the exception of one of the mixed-sex schools, all 
of the schools are boarding. In a boarding school,
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students stay on the campus throughout the term or 
semester. This is opposed to a day school whose students 
are all commuters.
The single-sex schools are older, and are of 
comparable quality measured in terms of teacher 
qualification, facilities, organization, and exam 
results. The two mixed-sex boarding schools are also of 
comparable quality. The mixed-sex boarding schools, 
however, are younger. The day school is the youngest 
(not more than 30 years old). All the schools are in the 
public system and run the same state-prescribed 
curricula. All the boarding schools draw their students 
from wide catchment areas throughout the country.
In the Ghanaian secondary school system, the grades 
are in classes, called streams. Thus, in the 12th grade 
for example, if there are 100 students, they will be put 
into three classes or streams, A, B, and C, each with 
about 35 students in it. These are all mixed-ability 
groups. Mixed-sex and all-male schools normally have 
more classes or streams in each grade. The average 
number of streams is normally four in each school, with 
an average of 35 students in a class or stream. In all­
female schools, the average number of classes or streams 
is usually three, each with an average of 35 students. 
Thus, for any grade in an average school in the country,
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there are not less than 100 students. Boys and girls in 
many mixed-sex schools are almost equally represented.
Given the characteristics of the schools in the 
district, I felt that focusing on one of the all-female 
schools, one of the all-male schools, and the two mixed- 
sex boarding schools would not jeopardize the validity 
of the sample. Therefore the study was conducted among 
students in one all-female school, one all-male school, 
and two mixed-sex boarding schools in the district.
The study focused on the class of 1994 (12th 
graders). These are 18-year-old boys and girls who are 
almost at the end of their secondary school career. They 
are also about to choose their subject area tracks for 
college. I felt that since students of this age were at 
the point of making their track-choice decisions, they 
would constitute an ideal target sample. Besides, since 
they were not taking their exit exams until 
November/December 1994, I felt that they were not likely 
to be under any exam pressure. Therefore, I believed 
they would feel comfortable to respond to the 
questionnaires.
Given the distribution of students in the schools, 
and considering the fact that they all numbered just 
around 600, I did not feel the need for any strict 
sampling procedure. In drawing the sample, first, each 
of the two all-female schools was assigned a number.
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These were written on pieces of paper. The pieces of 
paper were then placed in a bowl and shaken. One of the 
pieces of paper was picked from the bowl. Through this 
simple procedure the sub-samples from the two single­
sex schools were selected. The day mixed-sex school was 
excluded from the sample because of its relative youth 
and its relative underdevelopment. The two mixed-sex 
boarding schools were thus purposively selected.
In selecting the sample from the schools, the 
absolute numbers of students available in each school at 
the time of the survey were chosen. Hence the total 
sample size of 624. In the all-male school, there were 
about 118 students in the class of 1994, all split into 
four mixed-ability classes (A, B, C, and D). Only 111 of 
them were available at the time of the survey. There 
were 109 students in the class of 1994 in the all-female 
school, all split into three mixed-ability classes (A,
B, and C). At the time of the survey, however, 106 of 
them were available. In one of the mixed-sex schools, 
there were 99 males and 105 females in the class of 
1994, split into five mixed-ability classes (A, B, C, D, 
and E). The other mixed-sex school had 100 males and 106 
females. One hundred and three out of the 106 females in 
this class were available at the time of the survey.
With the permission of school authorities, class 
registers for the various streams were examined, and
40
from these, the class sizes were determined. Following 
that, appointments were made with the school authorities 
for scheduling the administration of the questionnaires.
4.2. Unit and Level of Analysis
The study involved gathering information to predict 
the behavior of individuals, so that valid statements 
can be made about a disaggregated unit. A study such as 
this one, which seeks information from a disaggregated 
unit, is usually done at the micro level (Neuman, 1994).
Students' perception of themselves, as well as 
their reactions to, and perceptions of important social 
and psychological aspects of their learning environment 
is very important. This is because these experiences 
shape behaviors and aspirations. Gathering data on the 
school environment for example, in terms of the shared 
perceptions of students in that environment, has the 
advantage of characterizing the environment through the 
eyes of actual participants (Frazer, 1986). Besides, 
gathering data on how students view the subjects they 
study must focus on the students themselves.
In view of these justifications, both the unit and 
level of analysis in this study were the student 
(individual). However, information on previous grades 
were obtained from school records.
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4.3. Operationalization and Measurement of the Dependent 
Variable
The dependent variable is the student's intention 
to choose a physical or an applied science track in 
college. The specific subject areas include chemistry, 
computer science, all types of engineering, geology, 
physics, mathematics, medical sciences, and pharmacy.
In measuring this intention, all of the key single 
subject areas were listed alphabetically. In a space 
provided at the end of the list, respondents were asked 
to write the name of the subject area they would like to 
major in, should they gain admission to a university.
On the basis of the frequency distribution, the various 
subject areas were categorized under physical and 
applied sciences, biological sciences, social sciences, 
humanities, modern languages, business, culture, and 
art. The physical and applied science category was coded 
(1), while all others were coded (0).
4.4. Operationalization and Measurement of the 
Independent Variables
The main variables that are used to predict the 
intention to choose a track option are:
1. sex of the student, coded 1 for males, and 0 for 
females, and
2. the sex composition of the school the student 
attends.
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The intervening variable is:
3. self-concept of ability in the physical sciences 
The control variables are:
4. peer group influence
5. social support
6. students' rating of the standard of science in their 
school
7. previous grades,




Socioeconomic background is indicated by mothers' 
and fathers' education and occupational status. 
Education was measured by the number of years. These 
were then recoded into a five-point scale on which a 
score of 5 indicates the highest level of education. The 
occupational status of parents is based on the Duncan 
Socioeconomic Index. This index ranks occupations in 
terms of status and income from l to 100. In this study 
the various occupational categories were grouped into 
meaningful levels reflecting the Duncan Socioeconomic 
Index. On the basis of the frequencies in the different 
categories, these were then coded and measured on a 5- 
point scale on which a score of 5 indicates the highest 
occupational status while a score of 1 indicates the
43
lowest status. Income was not included because it was 
felt that respondents themselves were not in the 
position to be able to provide that information on their
parents and guardians. Besides, parents are likely to
under-report their income.
4.4.2. Tvoe of School
Type of school is operationalized as single-sex 
school (boys), single-sex school (girls), and mixed-sex 
school (boys with girls). For analytical purposes, the 
students were categorized as follows:
1. males in the all-male school
2. males in the mixed-sex schools
3. females in the single-sex school
4. females in the mixed-sex schools.
4.4.3. Social Support
Social support is operationalized as the extent to 
which parents, teachers, and peers encourage: and advise 
the student to choose science and mathematics. These are 
measured with a number of questions that show how the 
respondent perceives the amount of social support he or 
she received from parents, teachers, and peers. A 
typical question is "When choosing your subjects, how 
strongly did your parents or guardians influence you or 
advise you to choose those subjects”? The response 
categories were "very strong", "strong", "strong 
somewhat", "not strong", and "not at all strong".
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These were recoded such that a score of 5 indicates the 
highest degree of social support given.
4.4.4. Self-Concept of Ability in Science
This variable is operationalized as the degree to 
which a respondent believes, or does not believe, in his 
or her ability in physics and chemistry. On a summated 
5-point scale, respondents answered questions to show 
their own perception of their ability in physics and in 
chemistry. An example of the questions is : "Examine 
your own self carefully. Would you honestly say that 
your ability in physics is far above average, above 
average, average, average somewhat, or below average?".
A score of 5 on the scale indicates the highest degree 
of self-concept of ability in physics or chemistry.
4.4.5. Self-Concept of Ability in Mathematics 
Self-concept of ability in mathematics is 
operationalized as the amount of confidence or lack 
thereof, of a respondent in his or her ability in 
mathematics. The rationale for asking this question is 
that without a good pass in mathematics, no student can 
pursue a physical or an applied science track.
Therefore, the assumption is that a student who lacks 
self-confidence in mathematics will not be inclined to 
choose a physical or an applied science major. Using the 
same type of question as in the case of physics or 
chemistry, this variable was recoded and measured on a
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5-point scale on which a score of 5 indicates the 
highest degreee of self-concept of ability in 
mathematics.
4.4.6. Self-Concept of General Academic Ability
Self-concept of general academic ability is the 
degree of confidence or lack thereof, that a respondent 
has in his or her academic ability in general. 
Respondents were to answer the question, ''Examine 
yourself in terms of your general academic ability. 
Honestly speaking, would you say you are academically 
far above average, above average, average, average 
somewhat, or below average?". The question was recoded 
so that a score of 5 indicates the highest degree of 
positive self-concept of general academic ability.
4.4.7. Students7 Ratine of Science in Their School
This variable is operationalized as respondents7 
assessment of the performance of their respective 
schools7 past students in science in the exit exams. It 
is the degree to which respondents perceive the results 
of their schools7 past students7 exit exams in science 
to be good or poor. Respondents were asked the question, 
"Think carefully about your school7s past exam results 
in science in general. Comparing your school7s past exam 
results in science in general, to the past exam results 
in science of other schools you know, would you say that 
your school7s past exam results in science in general
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have been excellent, very good, good, fairly good, or 
poor"?. A score of 5 indicates the highest perceived 
status.
4.4.8. Previous Grades.
Previous grades refers to the grade in percentages 
obtained in science or mathematics in the previous 
semester's exam. These range from 1%, the lowest grade, 
to 100%, the highest grade. It also includes the grade 
the respondent made in General Science on the Basic 
Education exit exam. The grade in science ranges from 
Grade 1 the highest, to Grade 8 the lowest. A minimum 
grade of 6 is considered a credit, 7 and 8 are weak 
passes, while 9 is fail. All the variables falling under 
previous grades were recoded and measured on a 5-point 
scale on which a score of 5 is the highest.
4.5. Instrument and Data Collection
As already indicated, students were the source of 
the information. Data were collected with pre-coded 
pencil-and-paper questionnaires. Areas covered by the 
questionnaire are sex of respondent and type of school 
attended (whether it is an all-male school, an all­
female school, or a mixed-sex school). It also covered 
mother's education and occupational status, father's 
education and occupational status, and the various 
dimensions of the self-concept.
These are the self-concept of ability in mathematics, 
self-concept of ability in the physical sciences, and 
self-concept of general academic ability. Other areas 
covered by the questionnaire are parents', teachers', 
and peers' support for the respondent's intention to 
choose a physical or an applied science track, and the 
respondent's opinion regarding the chances of obtaining 
job related to his or her training if he or she majored 
in a physical or an applied science. Finally, the 
respondents' assessment of the status of science in 
their respective schools, the grade made in general 
science in the Basic Education exit exam, and previous 
grades in science and mathematics are also included.
In each school, with the prior permission of the 
authorities, students in the sample were assembled, the 
purpose of the exercise was explained to them, and the 
questionnaires were issued to them. They were assured of 
confidentiality, and asked not to write their names on 
the questionnaires. Item by item, the questionnaire was 
read out and explained to them. Respondents were allowed 
to ask questions if they did not clearly understand an 
item. They were warned not to consult one another for 
views, once they started answering the questions.
Respondents were told that the exercise was not an 
exam, and so therefore, they were to feel relaxed to 
make their responses. However, they were asked to
answer all the questions as frankly as they could. No 
definite time limit was set for the completion of the 
questionnaires. However, it took respondents in each 
school an average of one hour to finish responding to 
the questionnaires. Owing to the relaxed atmosphere in 
which the questionnaires were administered, coupled with 
the clarity of the explanations given to respondents' 




This chapter presents the results of the 
descriptive and analytical procedures involved in the 
data processing.
5.1. Results of the Bivariate Analyses
An essential component of any data analysis is the 
investigation of the relations between variables. One 
basic means of investigating these relationships is 
cross-tabulation. Though cross-tabular analyses are 
unable to capture the complex interrelations among 
variables, this method has the advantage of yielding 
straightforward, interpretable results (Bankston and 
Zhou, 1995). In view of the usefulness of this method, I 
conducted a series of cross-tabular analyses to 
determine the characteristics of the different groups or 
categories of students in the sample. These categories 
of students, as indicated in the last chapter, are the 
males in the single-sex school, the males in the mixed- 
sex schools, the females in the single-sex school, and 
the females in the mixed-sex schools.
Another essential component of data analysis, in 
some cases, is the examination of differences between 
groups. This too has the added advantage of facilitating 
an understanding and explanation of the background 
differences of the various groups under study.
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In view of this, I computed a series of t-tests to 
determine the statistical significance of the mean 
differences between groups on some key variables in the 
analyses.
One more essential component of data analysis is 
the determination of the intercorrelations between 
independent variables. If the intercorrelations are not 
large enough, then multicollinearity, which masks the 
results of regression analysis, can be ruled out 
(Pedhazur, 1982). Furthermore, if relationships can be 
found between variables, then we can use these 
relationships to make preliminary predictions about the 
way these variables will affect the outcome (Kelly, 
Beggs, and McNeil, 1969). Correlation coefficients offer 
insights into these relationships. Zero-order corelation 
coefficients between and among the continuous 
independent variables were therefore computed as a means 
of testing for multicollinearity and interrelationships 
between the independent variables.
5.1.1. Characteristics of the Sample
In order to understand why some groups or 
individuals differ in some attributes, it is usually 
necessary to have an idea about their backgrounds. To 
this end, the characteristics of the sample that are 
described are socioeconomic background, defined in terms 
of father's and mother's education and occupational
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status. One other variable is the academic background of 
the student. This is defined in terms of the grade the 
student made in general science in the Basic Education 
exit exam, as well as the overall scholastic division 
the student obtained in that exam. The Basic Education 
exit exam is the exam students take at the end of the 
nine-year junior secondary school (junior high school) 
program.
5.1.1.1. Socioeconomic Background
When students are recruited from diverse cultural, 
economic, ethnic, and social backgrounds, they come to 
school carrying along with them certain attributes they 
have acquired from the social systems and units within 
social systems from which they emerge. One such social 
system is the family. This system or subsystem can, and 
does influence how well informed students are regarding 
the various school subjects, and about different track 
choices and careers. It is recognized that the families 
students come from differ in socioeconomic status, a 
factor which can influence students, as mentioned above. 
Given these assumptions, cross-tabular analyses were 
conducted to determine the socioeconomic backgrounds of 
the different categories of students in the sample. The 
first cross-tabulation in this connection was conducted 
to determine the distribution of father's education by 
category of student. Table l presents the percentage
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distribution of father's education by category of 
student.
Results of the cross-tabulations show that fathers 
of the students in general are well educated, for over 
50% of them have college education. About 62% of fathers 
of the students in the single-sex schools, as opposed to 
about 47% of those in the mixed-sex schools, have 
college education. A look at the distribution at the 
school-to-school level clearly shows that those with the 
largest percentage of fathers with college education are 
the females in the single-sex school. The cross­
tabulations show clearly that though the students in 
general have well educated fathers, those in the single­
sex schools have more educated fathers than those in the 
mixed-sex schools. The next thing to examine was 
father's occupational status. Table 2 presents the 
distribution of fathers' occupational status by category 
of student. Fathers' occupational status is a fair 
reflection of their levels of education. Indeed, about 
45% of all fathers are in high status occupations. 
However, about 57% of fathers of students in the single­
sex schools are in high status occupations, as opposed 
to just about 39% of fathers of students in the mixed- 
sex schools.
Table 1. Percentage Distribution of Fathers' Education 










Entire Population 19.9 7.4 52.7 624
Single-sex schools 13.4 24.4 62.2 217
Mixed-sex schools 23 .3 29.0 47.7 407
All-male school 17.1 21.6 61. 3 111
All-female school 9.4 27.4 63.2 106
Males in mixed- 
sex school 26.1 27.6 46.3 199
Females in mixed- 
sex school 20.7 30.3 49.0 208
Table 2. Percentage Distribution of Fathers'
Occupational Status by Category of Student
Group Manual Services/ Professional
clerical and kindred
% % % N
Entire Population 19.2 35.1 45.7 624
Single-sex schools 10.1 32.3 57.6 217
Mixed-sex schools 17.9 42.8 39.3 407
All-male school 11.7 33.3 55.0 111
All-female school 8.5 31.0 60.5 106
Males in mixed- 
sex schools 19.1 39.2 41.7 199
Females in mixed- 
sex schools 16.8 46.2 37.0 208
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This shows that though the fathers of many of the 
students are in high status occupations, those of the 
students in the single-sex schools tend to be in much 
higher status occupational groups.
The question of father's education and 
occupational status were probed still further by 
comparing the means of these variables by category of 
student. Using the means of these variables by category 
of student, a series of t-tests were computed to 
determine the statistical significance of the 
differences between and among categories of students.
The means and standard deviations of the variables are 
presented in Table 3.
The results show that the mean education of fathers 
of the students in the single-sex schools is higher than 
that of the students in the mixed-sex schools (t=-4.23, 
pc.Ol). The results show further that fathers of the 
students in the all-female school have a higher mean 
education than those of the females in the mixed-sex 
schools (t=2.82, p<.01). The same is true of the 
difference between the students in the all-male school 
and the males in the mixed-sex schools (t=3.17, pc.Ol). 
There is no statistically significant difference between 
males and females in the mixed-sex schools.
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Table 3. Means and Standard Deviations of the Variables 
Predicting the Intention to Choose a Physical 




All All Males Female 
male female mixed mixed 
111 106 199 208
Science self-concept
3.14 3.93 2.90 3.26 2.73
(1.03) (0.70) (0.80) 1.05) (1.02)
Math self-concept
3.13 3.80 3.03 3.25 2.70
(1.01) (0.72) (0.95) (1.02) (0.95)
General self-concept
2.39 2.03 2. 55 (2.25 2 . 65
(0.76) (0.64 (0.62) (0.77) (0.76)
Sch's science status
3 .26 3.77 3.33 3.13 3.08
(0.92) (0.84) (0.85) (0.93) (0.89)
Peer influence3.50 4.09 3.34 3.55 3 .22
1. 07) (0.75) (0.88) (1.09) (1.16)
Teachers influence
3.68 3.75 3.88 3. 60 3.62
(1.27) (1.08) (1.05) (1.33) (1.40)
Parent support
3.55 3.75 3.79 3.57 3.30
(1.39) (1.19) (1.19) (1.44) (1.50)
Father's education
15.9 16.8 17.0 15.2 15.5
(4.74) (3.98) (4.52) (5.01) (4.81)
Mother's education
12.5 13.2 13.2 11.9 12.3
(5.16) (4.79) (4.65) (5.58) (5-13)
Science grade 4.20 4.60 4.49 4.16 3.88
(0.84) (0.72) (0.56) (0.84) (0.87)
Previous math grade
3.46 4.25 3.22 3.67 2.62
(1.38) (0.97) (1.26) (1.36) (1.26)
Previous science grade
3.69 4.51 3 .95 3 .89 2.93
(1.33) (0.72) (1.17) (1.26) (1.21)
Job certainty 3.47 3.36 3.13 3.75 3.43
(1.21) (1.19) (1.18) (1.18) (1.21)
Note: Standard errors are in parenthesis.
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The t-tests show that the fathers of students in 
the single-sex schools have higher occupational status 
than the fathers of students in the mixed-sex schools. 
The mean differences between the occupational status of 
the two groups of fathers is statistically significant 
(t=-3.95, pc.Ol). Between the groups there are also 
statistically significant differences between males in 
the two types of schools (t=1.98, pc.05), and between 
females in the two types of schools (t=3.67, pc.Ol). 
These are in favor of the students in the single-sex 
schools.
Though mothers are quite well educated, they are 
not as much so as fathers. Fifty- seven percent of 
mothers in the entire sample have high school education 
or more. Mothers of students in the single-sex schools, 
however, seem to be more educated than those of the 
students in the mixed-sex schools. For example, about 
65% of mothers of students in the single-sex schools 
have a high school education or higher, as opposed to 
about 52% of mothers of students in the mixed-sex 
schools. On individual school type basis, the tendency 
does not change. For example, about 64% and 65% of the 
mothers of students in the all-male and all-female 
schools respectively, as opposed to about 52% and 53% of 
the mothers of males and females in the mixed-sex 
schools respectively, have a high school education or
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higher. The nodal level of education for mothers in 
general, however, is high school. The distribution of 
mothers' education by category of student is presented 
in Table 4.
As a reflection of mothers' education, the modal 
occupational groups are clerical and services. The 
distribution of mothers' occupational status by category 
of student is shown in Table 5. As indicated in the 
table, only about 6% of mothers of the students in the 
entire sample are in high status occupations. There does 
not seem to be any marked differences between categories 
of students in terms of mothers' occupational status.
For example, there are no marked differences between 
males and females in the mixed-sex schools, and none 
between males and females in the single-sex schools. 
There is a difference, though, between students in the 
single-sex schools as a group, and those in the mixed- 
sex schools as a group, in terms of mother's 
occupational status. Mothers of the students in the 
single-sex schools tend to be in higher occupational 
status groups (t=-2.03, p<.01).
The cross-tabulations and t-tests establish the 
fact that the students in general have well- educated 
parents. They also have fathers in high status 
occupations.
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Table 4. Percentage Distribution of Mothers' 
Education by Category of Student.







Entire Population 43.1 34.1 22.8 624
Single-sex schools 35.0 41.0 24.0 217
Mixed-sex schools 47.4 30.5 22.1 407
All-male school 35.1 41.4 23.4 111
All-female school 34.9 40.6 24.5 106
Males in mixed- 
sex schools 47.2 29.6 23.2 199
Females in mixed- 
sex schools 47.6 31.3 21.1 208
Table 5. Percentage Distribution of Mothers' Occupational 
Status by Category of Student
Group Housewife Trader/ Professional/
small white collar 
business
% % % N
Entire Population 58.5 35.4 6.1 624
Single-sex schools 6.5 81.6 12.0 217
Mixed-sex schools 11.8 78.9 9.3 407
All-male school 8.1 79.3 12.6 111
All-female school 4.7 84.0 11.3 106
Males in mixed- 
sex schools 16.1 72.9 11.1 199
Females in mixed- 
sex school 7.7 84.6 7.7 208
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As such, they come from high socioeconomic backgrounds, 
the most important indicators of socioeconomic status 
here being father's education and occupational status.
In spite of this general tendency, students in the 
single-sex schools tend to come from much higher 
socioeconomic backgrounds measured in terms not only of 
fathers' education and occupational status, but also in 
terms of mothers' education.
5.1.1.2. Academic Background
In boarding schools whose students come from 
varied educational environments, one would expect 
students to come to school carrying along with them, 
certain influences, attributes, and attitudes. These 
influences, attributes and attitudes are acquired 
through their socialization into different school 
cultures. These include varying degrees of academic 
preparation, attitude to studies, career ambitions, as 
well as academic ambitions. The most important of these 
attributes are the different degrees of academic 
preparation. In light of this, cross-tabulations were 
conducted to determine the distribution of students by 
grades in general science on the Basic Education (BE) 
exit exam, and the overall grade obtained on that exit 
exam. The objective was to determine the academic 
strength of the different categories of students as they 
entered the different types of senior secondary school.
In the grading system of Ghana's Basic Education 
exit exam, the subject grades range from 1, the highest 
to 8, the lowest. Grade 9 is fail. For the overall grade 
in that exit exam, a candidate who makes an aggregate of 
6 to 12 in his or her best 6 subjects gets Division I 
with distinction. Aggregate 13 to 24 is just Division I. 
Aggregate 25 to 3 6 is designated as Division II, while 
any aggregate beyond this is Division III. In Division 
III, a candidate obtains passes in single subjects in 
which they are able to obtain grades not lower than B. 
Usually headmasters and headmistresses (principals) of 
senior secondary schools select candidates with Division 
I with distinction, Division I, or Division II.
The distribution shows that the students as a 
whole came in with upper level divisions (about 90% of 
the students came in with divisions not lower than 1). 
Students in the single-sex schools, however, had 
relatively higher scholastic divisions than those in the 
mixed-sex schools. For example, about 98% of the 
students in the single-sex schools, as opposed to about 
85% of those in the mixed-sex schools, came in with 
divisions not lower than 1. This tendency is reflected 
when the percentage distribution of divisions is 
examined on school-type by gender basis.
Since the results indicate that students in 
general, but those in the single-sex schools in
particular, came in with high level divisions, t-tests 
were computed to determine the statistical significance 
of the differences in mean divisions obtained by the 
different categories of students. The t-tests confirm 
that the mean scholastic division of the students in the 
single-sex schools is higher than that of those in the 
mixed-sex schools (t=-11.35, pc.Ol). There is no 
statistically significant difference between males and 
females in the single-sex schools. The mean division of 
the males in the mixed-sex schools, however, is higher 
than that of their female peers (t=3.46, pc.Ol). So is 
it with the males in the single-sex school as opposed to 
their counterparts in the mixed-sex schools (t=7.87, 
pc.Ol). The same is true with females in the single-sex 
school, as opposed to the females in the mixed-sex 
schools (t=8.22, pc.Ol). The distribution of scholastic 
divisions is shown in Table 6.
Besides coming in with high level divisions, the 
students also came in with strong grades in general 
science on the exit exam. Indeed, about 86% of the whole 
sample came in with grades not lower than 1. Also, about 
96% of the students in the single-sex schools, and about 
80% of those in the mixed-sex schools came in with 
grades not lower than 1. It is remarkable to note that 
almost all the females in the single-sex school had 
grade 1 in general science in the exit exam.
Table 6. Percentage Distribution of Scholastic 
Divisions by Category of Student
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3 or lower 
% N
Entire
Population 61.9 28.4 9.1 0.6 624
single-sex schs 88.5 10.1 0.9 0.9 217
Mixed-sex schs 47.7 38.1 13.5 0.7 407
All-male school 91.9 7.2 0.9 0.0 111
All-female sch 84 .9 13.3 0.9 0.9 106
Males in mixed- 
sex schools 57.3 30.7 12.0 0.0 199
Females in mixed- 
sex schools 38.5 45.1 14 .9 1.5 208
Table 7. Percentage Distribution 
Category of Student








Entire Population 86.1 7.7 6.3 624
Single-sex schs 96.3 3.7 0.0 217
Mixed-sex schs 80.6 19.2 0.2 407
All-male sch 93.7 6.3 0.0 111
All-female sch 99. 0 0.9 0.1 106
Males in mixed- 
sex schools 83.4 16.6 0.0 199
Females in mixed- 
sex schools 77.9 21.6 0.5 208
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The strong academic background of the students in 
general is further depicted by the almost absence of 
grade 3 or any lower grade. The percentage distribution 
of science grades by category of student is presented in 
Table 7.
The significance of the differences in means 
between groups, in terms of grades made in general 
science, is a reflection of the trend in the divisions 
obtained in the Basic Education exit exam. The t-test 
shows that the mean science grade of the students in the 
single-sex schools is higher than that of those in the 
mixed-sex schools (t=8.57, pc.Ol). There is no 
significant difference between males and females in the 
single-sex schools. A difference does exist, however, 
between the males and females in the mixed-sex schools. 
Males in these schools had a higher mean grade than 
their female peers in science (t-3.30, pc.Ol).
Similarly, just as males in the single-sex school had a 
higher mean grade in science than their mixed-sex 
counterparts (t=4.78, pc.Ol), so did females in the 
single-sex school have a higher mean grade than their 
mixed-sex counterparts (t=7.52, pc.Ol).
These descriptive statistics show clearly that the 
students in general come from culturally and socially 
advantaged backgrounds. It is not surprising then, that 
they are also generally academically superior.
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While these are general characteristics of the sample,
it is obvious that those in the single-sex schools are
better endowed both culturally, socioeconomically, and
academically than their mixed-sex counterparts.
5.1.2. The Intention to Choose a Physical or an Applied 
Science Track
Having found the characteristics of the students in 
the sample, the next step I took was to examine the 
directions in which the intentions of the different 
categories of students to choose the physical and 
applied sciences as their college majors go. Cross- 
tabular analyses were conducted to determine the 
distribution of students who intend choosing a physical 
or an applied science, by category of student. The 
percentage distribution of the demographic variables 
predicting the intention is presented in Table 8. The 
distribution shows that more males than females intend 
choosing their majors from the physical and applied 
sciences. The relationship and differences are 
statistically significant (X2=92.40, df 1, pc.Ol). Also, 
males in the single-sex school, compared with those in 
the other schools, appear to be overwhelmingly more 
inclined toward the physical and applied sciences. This 
too is statistically significant (X2=151.01, df 1, 
pc.Ol).
Table 8. Percentage Distribution of the Intention to 
Choose a Physical or an Applied Science by
Category of Student
Group No. Choosing Percentage Choosing N
Entire Population 296 47.4 624
Single-sex schools 141 65.0 217
Mixed-sex schools 155 38.1 407
All-male school 106 95.5 111
All-female school 35 33.0 106
Males in mixed- 
sex schools 101 50.8 199
Females in mixed- 
sex schools 54 26.0 208
Males 207 66.8 310
Females 89 28.3 314
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Strangely enough, in spite of the high grades they made 
in science, and in spite of their high scholastic 
aptitudes, the females in the single-sex school are not 
inclined toward the tracks under study.
T- tests were run to determine the significance of 
the differences in means of the different groups on the 
dependent variable. Results of the tests show that males 
in general are more inclined toward the physical and 
applied sciences than females (t=10.39, p<.01). There is 
no statistically significant difference between females 
in the mixed-sex schools and those in the all-female 
school. Males in the single-sex school, however, are 
more inclined to choose these tracks than their mixed- 
sex counterparts (t=ll.oo, pc.01). The males in the 
single-sex school are also more likely than the females 
in the single-sex school to choose the tracks in 
question (t-12.50, pc.01). Between male and female 
respondents in the mixed-sex schools, the former are 
more inclined to choose the physical and applied science 
tracks than the latter (t=5.30, p<.01).
One more t-test was run to ascertain the difference 
between males and females in greater depth. Females in 
the all-female school were compared with males in the 
mixed-sex schools on the measure of the dependent 
variable. It comes as no surprise that males in the
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mixed-sex school are more inclined toward the physical 
and applied science tracks than females in the 
all-female school (t=3.06/ P<.01). The t-tests thus show 
that although all-male and all-female schools select 
candidates with the highest divisions and the highest 
entry grades in science, the probability of a student 
deciding to choose a physical or an applied science 
major in college is higher among males. The tests show 
further that, though males in general, more than 
females, are more inclined toward the physical and 
applied science tracks, being a male in an all-male 
school tends to increase the likelihood.
5.1.3. Social Support
Social support as explained in chapter 4 is the 
amount of encouragement parents and teachers offer a 
student for making track choices leaning toward the 
physical and applied sciences. It also includes the 
amount of influence peers exert on the student to choose 
a physical or an applied science major. There is no 
statistically significant mean difference in parents' 
support between students in the single-sex schools.
There is no staistically significant mean difference 
between males in the two categories of schools either. 
The differences lie between the females in the mixed-sex 
schools and females in the single-sex school. Females in 
the single-sex school have a significantly higher mean
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score on parents' support than their mixed-sex 
counterparts (t=3.14, p<.01). Compared with their male 
peers, females in the mixed-sex schools have a lower 
mean score on parental encouragement (t=1.82, p<.10).
With regard to social support in the form of 
teacher encouragement, the only statistically 
significant mean difference is between females in the 
single-sex school and their equal-sex counterparts in 
the mixed-sex schools. That is, those in the single-sex 
school have a higher mean score than their mixed-sex 
counterparts (t=1.86, pc.10). As to the amount of peer 
influence, only the two categories of female students 
have no statistically significant difference between 
their mean scores. Males in the single-sex school have a 
higher mean score than their female counterparts 
(t=6.75, pc.01). They also have a higher mean score than 
their male counterparts in the mixed-sex schools 
(t=5.18, Pc.01). Among the students in the mixed-sex 
schools, the males have a higher mean score on peer 
influence than their female peers (t=2.93, pc.01). The 
results suggest that in the all-male school, peers tend 
to influence one another to choose a physical or an 
applied science track.
5.1.4. Self-Concept of Ability in Mathematics
Coming as no surprise, the male sample appears to 
have a higher self-concept of ability in mathematics
than the female sample (t=8.31, p<.01). Compared with 
their female counterparts in the mixed-sex schools, 
students in the all-female school also tend to have a 
higher self-concept of ability in mathematics (t*=2.93, 
p<.01). So is it between males in the two types of 
schools (t=5.58, pc.01). In spite of this trend, males 
in the single-sex school tend to have a higher self- 
concept of ability in mathematics than their female 
counterparts (t=6.72, p,.01). Their counterparts in the 
mixed-sex schools also have a higher self-concept of 
ability in mathematics than their female peers (t=5.66, 
pc.01). Clearly then, females in mixed-sex schools tend 
to have the lowest self-concept of ability in 
mathematics.
5.1.5. Self-Concept of Ability in the Physical Sciences 
There is no statistically significant difference 
between the two categories of female students in terms 
of self-concept of ability in the physical sciences. The 
trend tends to follow the same pattern as in the case of 
the self-concept of ability in mathematics. Here too 
males in the single-sex school express more positive 
self-concept than the females in the single-sex school 
(t=10.08, pc.01) and the males in the mixed-sex schools 
(t=6.75, pc.01). Not surprisingly, males in the mixed- 
sex school also express a higher self-concept of ability
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in the physical sciences than their female peers 
(t—5.12, p<.01).
5.1.6. Self-Concept of General Academic Ability
Strangely enough, results of the t-tests show 
clear evidence that females in general have a higher 
self-concept of general academic ability than males 
(t=7.71, p<.01). More specifically, among students in 
the mixed-sex schools, females have a higher self- 
concept of general academic ability than males (t~5.32, 
pc.01). Compared with males in the single-sex school, 
females in the single-sex school also have a higher 
self-concept of general academic ability than their male 
counterparts (t=6.09, pc.01). Furthermore, females in 
the single-sex school also have a higher self-concept of 
general academic ability than males in the mixed-sex 
schools {t=3.71, pc.01). There is no statistically 
significant difference between females in the two types 
of schools. Though males in general demonstrate lower 
self-concept of general academic ability, those in the 
mixed-sex schools tend to demonstrate more of that 
feeling than their counterparts in the single-sex school 
(t=2.28, pc.01). Apparently students in the all-male 
school, though academically superior, tend to express 
more modesty than the other categories of students.
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5.1.7. Students7 Rating of the Standard of the Physical 
Sciences in Their School
With regard to this variable, the respondents were 
asked to assess their respective schools7 past results 
in exit exams in the physical sciences. There does not 
appear to be any strikingly high ranking of the schools 
in terms of the standard of the physical sciences. 
However, males in the single-sex school rated their 
school higher than males in the mixed-sex school did 
(t=6.22, pc.01). The same is true between females in the 
single-sex school and their counterparts in the mixed- 
sex school (t=2.42, pc,05). Whereas there is no 
statistically significant difference between males and 
females in mixed-sex schools on their rating of their 
schools, males in the single-sex school tend to rate 
their school higher than their female counterparts do 
(t=3.88, pc.01). Understandably, students in single-sex 
schools have a higher opinion about the standard of the 
physical sciences in their schools than do students in 
mixed-sex schools.
5.1.8. Previous Grades
Being a male in a single-sex school appears to 
provide an advantage. In spite of the fact that the 
males and females in the single-sex schools came in with 
equally high divisions and equally strong grades in 
science, the males tend to have done better than the 
females in their previous science and mathematics
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courses (t=4.23, pc.01, and t=6.75, pc.01), 
respectively. The latter, however, tend to have done 
better than their equal-sex counterparts in the mixed- 
sex schools in mathematics (t=3.99, pc.01) and in 
science (t=6.94, pc.01). Males in the mixed-sex schools 
also appear to have done better than their female peers 
in science (t=7.43, pc.01) and in mathematics (t=8.08, 
pc.01). Thus, overall, females in the mixed-sex schools 
appear to have made the lowest grades in previous 
science and mathematics courses.
5.1.9. The Prospect of Finding a Science-Related Job 
The respondents were asked their opinion as to 
whether they were optimistic that they can find suitable 
jobs in the scientific and technical fields if they 
majored in the physical and applied sciences. No 
significant difference was found between males and 
females in the single-sex schools. In the mixed-sex 
schools, however, males tended to be more optimistic 
than females (t=2.67, pc.oi). Males in the mixed-sex 
schools also showed more optimism than their 
counterparts in the single-sex school (t=2.77, pc.01). 
Compared with their counterparts in the single-sex 
schools, females in the mixed-sex school tend to be more 
optimistic (t=2.11, pc.oi). As observed, females in 
single-sex schools are the least optimistic in this
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regard, while the males in the mixed-sex schools are the 
most optimistic.
Having established the fact that males, 
particularly if they are in an all-male school, are more 
likely than any other category of students to choose the 
physical and applied sciences, I next tried to find out 
the bivariate relationships between the predictors and 
the dependent variable. This was designed to determine 
the consistencies or inconsistencies in these 
relationships already found, and yet to be found, so 
that these consistencies or inconsistencies could be 
accounted for.
The distribution shows that previous grades in 
mathematics and science and the various dimensions of 
the self-concept score high on the reponse categories. 
This tendency may suggest that good grades in previous 
mathematics and science courses boost the self- 
confidence of students, since good grades in these two 
subjects are mandatory requirements for admission into 
the physical and applied science programs, those who 
have high positive self-concept tend to have the 
confidence to choose these subject tracks. The 
percentage distribution of the high and low responses on 
the predictors is presented in Table 9.
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Table 9. Percentage Distribution of the High and Low
Responses on the Predictors of the Intention to 






Science self-concept 2.1 60.8 151.45
Math self-concept 5.4 58.5 116.46
General self-concept 29.6 61.9 64.49
Sch science status 21.6 53.9 41.85
Peer influence 7.4 57.1 96.31
Teachers influence 21.5 53.7 40.53
Parents support 23.1 56.5 55.15
Father's education 41.7 52.6 7.40
Mother's education 47.3 47.9 0.2
Science grade 20.5 49.2 12.09
Previous math grade 6.5 66.7 197.82
Previous science grade 0.7 61.0 158.02
Job certainty 25.2 53.6 43.21
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Social support is also closely related to the 
intention to choose the physical and applied sciences. 
Among the three dimensions of social support, peer 
influence appears to be the strongest. The difference 
between the percentage of low response categories and 
high response categories on the measure of mother's 
education appears to be negligible. The grade made in 
science on the Basic Education exit exam appears to have 
a higher percentage of high response categories than low 
response categories.
It is interesting to find that the percentage of 
high response categories on the variable measuring 
students' perceptions of the job market prospects for 
physical and applied science majors, is higher than that 
of low response categories. Finally, the percentage of 
high response categories on the measure of the perceived 
status of science in the school the student attends is 
also higher than the percentage of low categories. With 
the exception of mother's education which is not 
statistically significant, all the other chi-square 
values are significant at the .01 level.
5.1.10. Correlations
As indicated earlier, high intercorelations between 
independent variables are indications of 
multicollinearity, a phenomenon which leads to 
difficulties in the estimation of regression statistics.
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The zero-order correlations computed to test for the 
existence of this phenomenon did not suggest the 
existence of this problem.
The functional relationships between the 
independent variables were also determined, using the 
zero-order correlations. The zero-order correlations 
among the continuous independent variables are presented 
in Table 10. The highest interrelationship was found 
between previous grades in mathematics and previou 
grades in the physical sciences (r=.75, p<.01). This 
suggests that performance in mathematics is closely 
related to performance in the physical sciences. Better 
still, it means that those who performed well in 
previous courses in mathematics also performed well in 
previous courses in the physical sciences. The zero- 
order correlations show further that previous grades in 
mathematics has an effect on the self-concept of ability 
in mathematics (r=.73, pc.01). Previous grades in the 
physical sciences also have an effect on the self- 
concept of ability in the physical sciences (r=.63, 
pc.01). In support of what was noticed earlier, these 
mean that previous grades in mathematics and the 
physical sciences tend to boost the student's self- 
confidence in these subjects.
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Table 10. Zero-Order Correlations Among the Independent 
Variables.
1 2 3 4 5 6 7 8 9 10 11 12 13
1. .58 .32 .17 .18 .15 .15 .06 .09 .19 .16 .15 .06
2. .19 .10 .17 .15 .17 .09 .06 .17 .17 .14 .08
3. .52 .19 .28 .28 .20 .21 .31 .25 .19 .08
4. .15 .24 .16 .18 .24 .20 .17 .12 .11
5. .54 .46 .35 .25 .45 .45 .35 .15
6. .63 .56 .39 .60 .63 .40 .15
7. .51 .31 .73 . 60 .40 .14
8. .33 .33 .44 .28 .07
9. .33 .30 .23 .01
10. .75 .45 .18
11. .48 .17
12. .05
Note: Correlations are all significant at the .01 level.
1. *= Father's education. 2. = Mother's education
3. = Parents' support 4. = Teachers' support
5. = Peer influence
6. = Science self-concept
7. = Math self-concept
8. = Self-concept of general academic ability
9. = School's science status
10. = Previous grade in math
11. => Previous grade in science
12. = Science grade on BE exam 13. = Job certainty
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5.2. Results of the Multivariate Analysis
The bivariate analyses have shown the relationships 
between categories of students and the variables, and 
between the other independent variables and the 
dependent variable. However, to discuss the 
relationships among all the independent variables and 
the dependent variable, so as to give account of their 
predictive power, the relationships had to be recast 
through multivariate regression. The predictor variables 
employed in the multivariate analysis are sex of the 
student and the sex composition of the school the 
student attends. They also include the socioeconomic 
background of the student, measured in terms of father's 
education and mother's education, and parents,' 
teachers', and peers ' support offered the student to 
choose a physical or an applied science track in 
college. Other independent variables included are self- 
concept of general academic ability, self-concept of 
ability in the physical sciences and mathematics, and 
the students' perceptions of the status of the physical 
sciences in their schools. The last set of variables 
includes the grade made by the student in general 
science in the Basic Education exit exam, previous 
grades made in mathematics and science, and the 
student's projections of the prospects of finding a 
science-related job. The dependent variable, as
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indicated earlier, is a binary response: the intention 
to choose a physical science or an applied science track 
in college.
In a model such as this, in which the dependent 
variable has a binary response and the independent 
variables are made up of both continuous and categorical 
variables, logistic regression is the tool frequently 
used in the sciences for the analysis of data. Logistic 
regression assumes that each member of the population 
has some underlying probability of success on a given 
independent variable. Therefore, in the population each 
member with a given set of characteristics has either a 
1 or 0 chance of success (Halli and Rao, 1992). An 
advantage of logistic regression, as Kleinbaum, Kupper, 
and Muller (1988) rightly point out, is that the 
analysis and the interpretation are quite similar to the 
well-known procedures of multiple regression, except 
that logistic regression is more amenable to prediction. 
Accordingly, logistic regression procedures were used in 
the multivariate analysis.
The multivariate analysis was done in three 
phases. Phase 1 involved the construction of three 
models. The three models are summarized in Table 11. 
Model 1 of phase 1 shows the bivariate relationship 
between sex of the student and the dependent variable.
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Table 11. Logistic Regression of the Intention to Choose 








Sex l.63 ***(.17) 1.74***(.18) 1.15***(.30)
School 1.27***(.19) .95***(.31)
Science self-concept 1.51***(.26)
Math self-concept .08 (.22)
General self-concept .97***(.25)




Father's education .18 (.15)
Mother's education .31* (.17)
Science grade .25 (.19)
Previous grade in math .73***(.17)
Previous grade in science .78***(.18)
Job certainty .39** (.13)
Contant -.93 -1.43 -22.03







Note: 1. * p<.10; ** pc.05; *** p<.01
2. Standard errors are in parentheses.
It provides the information needed to answer the 
question whether males are more likely than females to 
choose the physical and applied sciences as their 
college majors. In model 2, the type of school the 
student attends is introduced into the equation together 
with the gender variable. This is designed to answer the 
question whether students in single-sex schools are more 
likely than their mixed-sex counterparts to choose their 
college majors from the physical and applied sciences.
It is thus designed to find out if the effect of the 
school factor will have a significant effect on the 
gender factor. Model 3 includes the full set of 
predictors.
The direction of the coefficient in model 1 shows 
that males are more likely than females to choose the 
physical and applied sciences as their college majors. 
Model 2 also shows that students in single-sex schools 
are more likely than those in mixed-sex schools to 
choose the subject areas in question as their college 
majors. In model 2 we notice that the predictive value 
of the gender factor increases by about 7% when the 
school variable is introduced into the equation. This 
suggests that the contribution of the gender factor is 
reinforced by the school factor. In other words, the 
suggestion is that being a male is not a sufficient 
condition for the selection of a physical or an applied
science major; the school factor may make a difference. 
In model 3, the background variables lead to a shrinkage 
of the coefficients of the two preceding variables, sex 
and school. Indeed, with the introduction of the 
background variables, the contribution of the gender 
variable shrinks by almost 34%. The contribution of the 
school variable also shrinks by 25%. The effect of the 
two variables (sex and school), however, still remain 
statistically significant. These suggest that the 
predictive power of sex and school are shared with the 
background factors, and that we cannot adequately 
account for the effect of gender and school on the 
dependent variable unless these background factors are 
controlled for.
Consistent with the descriptive and bivariate 
analyses, the multivariate analysis also shows that 
positive self-concept not only of general academic 
ability, but more importantly, also of ability in 
science and mathematics, together with good grades made 
in previous mathematics and physical science courses, 
are predictive of a student's intention to choose a 
physical or an applied science major. Thus, as suggested 
earlier, good grades in mathematics and the physical 
sciences tend to boost the self-confidence of students 
in these subjects, thereby emboldening them to choose
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their college majors from the physical and applied 
sciences.
Still consistent with the results of the bivariate 
analysis, the multivariate analysis shows that social 
support is predictive of students' intention to choose 
the physical and applied sciences as their college 
majors. Here, peer influence outranks both teachers' 
influence and parents' encouragement. Also consistent 
with the bivariate and descriptive analyses is the fact 
that the more optimistic a student is that he or she 
can find a job in the scientific and technical fields, 
the more likely it is that he or she will choose a 
physical or an applied science as his or her college 
major. It is interesting to note that though mothers' 
levels of education are generally lower as compared with 
fathers' education, the results show that mother's 
education is predictive of the intention, while father's 
education is not. This suggests that a modicum of 
education of the mother tends to increase the 
probability that her child(ren) will end up choosing a 
physical or an applied science as a college major. It 
also supports evidence in the literature to the effect 
that mother's education is more facilitative of 
children's education than father's education is. It is 
therefore not strange that fathers' education has no 
statistically significant predictive power.
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Given the fact that there are no wide variations in the 
grade students made in general science on the Basic 
Education exit exam, it is not strange that this 
variable fails to predict the intention to choose a 
physical or an applied science major.
What is even more crucial than the background 
factors is the way the school factor affects the 
coefficient of the gender factor. We can infer from the 
incremental effect of the school factor on the gender 
factor, that it is not only being a male that is 
predictive of a student's choice of a physical or an 
applied science major; rather it includes the student 
being in a single-sex school. The behavior of these two 
variables, however, does not show clearly whether being 
in a single-sex school does increase the likelihood that 
both males and females will choose the subject areas in 
question. Neither does it show that irrespective of the 
sex composition of their school, females are unlikely to 
choose the physical and applied sciences. To address the 
interaction problem this suggests, I had to introduce 
the second phase of the multivariate analysis.
The second phase involved the construction of 
three models. Model l of this phase indicates what 
happens when the interaction between gender and type of 
school is introduced into the equation. Model 2 
indicates the unique contribution of each of the
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categories of students by type of school. Model 3 
indicates the school and sex differences between the 
different categories of students under study.
The results from model 1 revealed that the 
interaction between gender and type of school is 
statistically significant. This confirms the hunch that 
an interaction exists between gender and type of school.
It does not, however, make the exact location of the
differences clearly discernible. In other words, it 
fails to clearly show the unique contribution of each of 
the different school settings to the variance in the 
dependent variable. Therefore, in model 2, I examined 
the extent to which the sex composition of the schools 
the students attend differentially influence the 
intention to choose a physical or an applied science 
major. This was designed to determine the unique
contribution of each of the school settings to the
variance in the dependent variable. The categories of 
students under study are:
1. males in the single-sex school
2. males in the mixed-sex schools
3. females in the single-sex school, and
4. females in the mixed-sex schools.
Using males in the single-sex school as the 
reference category, and controlling for the background 
variables, we find as no surprise, that each of the
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three categories of students is less likely to choose a 
physical or an applied science major. Though all the 
three are less likely to choose the subject areas in 
question as their college majors, the group least likely 
to do so are the females in the single-sex school. 
Strangely enough, males and females in the mixed-sex 
schools hardly differ in the likelihood that they will 
choose their college majors from the subject areas.
Having determined the differential effect of the 
sex composition of the schools students attend on their 
intentions to choose physical or applied science majors, 
model 3 was designed to determine the magnitude of the 
differences between the categories of students by gender 
and the sex composition of the schools they attend. 
First, the difference between the two groups of males 
due to the sex composition of the schools they attend 
was determined. Second, the difference between the two 
groups of females due to the sex composition of the 
schools they attend was also determined. Third, the 
difference between males and females in the mixed-sex 
schools was also determined. The results of these 
analyses are presented in Table 12.
As shown in the Table 12, the difference between 
the two groups of females due to the sex composition of 
the schools they attend is statistically significant 
(B=-.90, p<.01).
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Table 12. Logistic Regression of the Intention to Choose 












Males in single-sex sch contrast contrast
Males in mixed-sex sch -3.68***(.68)
Females in single-sex sch -4.40***(.74)
Females in mixed-sex sch -3.50***(.68)
School differences for females • 90***(.45)
School differences for males 3. 68***(.68)
Sex differences in mixed-sex schs - 0.18 (.37)
Constant -23.57 -22.96
-2 Log Likelihood 307.37 307.37
Df 16 Df 16
Note: 1. *** p<.01
2. Models 1, 2, and 3 include control for background 
factors.
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This difference indicates that though females in general 
are less likely to choose physical and applied science 
majors, those in the single-sex school are much less 
likely than their mixed-sex counterparts to do so, when 
other factors are held constant. The difference between 
the two groups of males due to the sex composition of 
the schools they attend is very great and statistically 
significant (B=3.68, p<.01). This confirms the results 
of the bivariate analyses which showed that males in the 
single-sex school are the most likely group to choose 
their college majors from the physical and applied 
sciences.
Both the bivariate and multivariate analyses thus 
show that though males are more likely than females to 
choose physical and applied science majors, being a male 
is not enough; one must also be in a single-sex school 
to increase the likelihood. Turned the other way around, 
it means also that being in a single-sex school is not 
enough; one must be a male to increase the likelihood 
that one will choose one's major from the physical and 
applied sciences. Controlling for background factors, 
and consistent with the results of the bivariate 
analyses, the results of this multivariate analysis show 
that the magnitude of the difference between males and 
females in the mixed-sex schools regarding the intention 
to choose a physical or an applied science major, is not
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significant. The difference between the females in the 
two types of schools, however, is substantial. That is, 
controlling for background factors, and contrary to 
existing knowledge, females in the single-sex school are 
less likely than their mixed-sex counterparts to choose 
physical and applied science majors. It is interesting 
to note that the difference between males in the mixed- 
sex schools and females in the single-sex school is also 
statistically significant. This shows that females in 
the single-sex school are still less likely than males 
in the mixed-sex schools to choose a physical science or 
an applied science major. Females in single-sex schools 
are thus, the group least likely to choose majors from 
the subject areas in question.
Phase 3 involved the construction of two models.
The results of the analyses in these models are 
presented in Table 13 below. These models are designed 
to test the hypothesis that the predictive strength of 
the interaction between gender and the sex composition 
of school the student attends is due to self-concept of 
ability in the physical sciences. In practical terms, 
the hypothesis postulates that males in the single-sex 
school are more likely to choose physical and applied 
science majors because, compared with other students in 
the other school settings, they have more positive self- 
concept of ability in the physical sciences.
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Table 13. Logistic Regression of the Intention to Choose 
a Physical or an Applied Science on the 
Predictors: Phase 3
Variable Model 1 Model 2
B B
Males in single 
sex school contrast contrast
Males in mixed 
sex schools -3.02***(.48) -2.53***(.51)
Females in single 
sex school -3.76***(.50) -2.85***(.53)
Females in mixed 
sex schools -4.10***(.48) -3.23***(.51)
Science self-concept 1.78***(.17)
Constant .33 -5.44
-2 Log Likelihood 689.30 df 3 505.78 df 4
Note: 1. *** p<.01
2. Standard errors are in parentheses
It is postulated that this self-concept develops in 
males in such school setting because looking back at 
the academic history of the school, the student tends to 
feel convinced that his school selects the best 
potential scientists. As such, he tends to have a highly 
positive self-concept of ability in the sciences. Still 
using males in the single-sex school as the reference 
category, we see in model 1 that all of the three 
categories of students are still less likely than males 
in the single-sex school to choose physical and applied 
science majors. The introduction of the science self- 
concept variable into the equation leads to a shrinkage 
of the coefficients representing the effects of being in 
different school contexts. For example, the effect of 
being a male in a mixed-sex school shrinks by about 16%, 
while the effect of being a female in a mixed-sex school 
shrinks by about 21%. The effect of being a female in a 
single-sex school also shrinks by about 24%. All these 
support the postulate that positive self-concept of 
ability in the physical sciences is a major factor 
accounting for the differential effect of being in 
different school settings. In other words, it is not 
only so much because they are in a single-sex school 
that the boys in that school intend majoring in the 
physical and applied sciences; rather it is indeed 
because, compared with the other groups of students,
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they have a stronger positive concept of their ability 
in the physical sciences. Indeed, as noticed from the 
bivariate analyses, males in the single-sex school 





The consensus among development economists and 
sociologists of development is that a necessary 
condition for sustained socioeconomic development is the 
capacity to produce. It is also recognized that this 
capacity to produce depends to a large extent on the 
modern society's ability to receive and generate 
technology. This generative and receptive capacity is 
assumed to be a function of the availability of 
scientific and technological human resources in their 
right quantitative and qualitative relationships. Both 
development economists and sociologists of development 
agree on the fact that education is the tool for 
building this all-important generative and receptive 
capacity of nations.
Given this instrumental role of education in human 
resource development, it becomes frustrating when a 
society's educational system is unable to produce the 
human resources needed for sustained technoeconomic and 
socioeconomic development. It was against this 
background that this study was undertaken. The study was 
designed to find out factors that determine senior 
secondary school students' interest in the physical and 
applied sciences as major areas of study in college.
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Data for the study were collected from 624 12th graders 
drawn from 4 Cape Coast senior secondary schools in the 
Cape Coast district of Ghana. The data were collected 
during the months of July and August 1994. The schools 
included one all-male school, one all-female school, and 
two mixed-sex schools. A sample of 111 students were 
drawn from the all-male school, 106 from the all-female 
school, 199 males from the mixed-sex schools, and 208 
females from the mixed-sex schools. Pre-coded paper-and- 
pencil questionnaires were used for collecting the data. 
Data on previous grades, scholastic divisions, and 
grades made in general science in the Basic Education 
exit exam, were obtained from school records. The 
importance of this study lies in the fact that the 
prediction of students' intention to choose the physical 
and applied sciences as their college majors, an issue 
that has virtually not been investigated by Ghanaian 
social scientists and human resource development 
specialists, has been done.
The results of this study show that the students in 
the sample in general entered senior secondary school 
with strong grades in general science. They also entered 
with high scholastic divisions in the Basic Education 
exit exam. For example, about 90% of them entered with 
scholastic divisions not below Division 1, while about 
86% entered with grades not lower than 1 in general
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science. Besides these impressive academic backgrounds, 
the students also come from high socioeconomic 
backgrounds. Though the average number of years of 
fathers7 education for the entire sample is 15 years, 
over 50% of the fathers have college education.
Moreover, about 45% of them are in high status 
occupations. In addition to this, though the average 
number of years of mothers7 education is about 12 years, 
their modal level of education is high school. In a 
developing country like Ghana, these educational 
backgrounds of most of the fathers and mothers seem to 
be very high. Coupled with the above, in a pre­
industrial society such as Ghana, the fact that such a 
high percentage of fathers are in high status 
occupations, tends to suggest an extremely elitist 
system of selecting students into the senior secondary 
schools.
The students in general are academically good. 
However, those in the single-sex schools tend to be 
better. For example, about 98% of the students in these 
schools came in with divisions not lower than 1, as 
opposed to 85% of those in the mixed-sex schools. Again, 
about 96% of the students in the single-sex schools came 
in with science grades not lower than 1, as opposed to 
about 80% of those in the mixed-sex schools.
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As pointed out above, the students in general come 
from high status social backgrounds. However, those in 
the single-sex schools tend to come from higher status 
social backgrounds. For example, about 62% of fathers of 
students in the single-sex schools, as opposed to 47% of 
those in the mixed-sex schools, have a college 
education. These levels of education are reflected in 
the occupational status of fathers. For example, about 
57% of fathers of the students in the single-sex 
schools, as opposed to about 39% of those in the mixed- 
sex schools, are in high status occupations. All these 
show that though the schools in general select students 
from the top brass of society, the single-sex schools 
tend to be more selective than the mixed-sex schools. 
Clearly then, elitism is more pronounced in the single­
sex schools.
The descriptive statistics show that individuals in 
the male sample have a more positive self-concept of 
ability in mathematics than those in the female sample.
They also have a more positive self-concept of ability 
in the physical sciences. Though the males as a group 
have a more positive self-concept of ability in these 
subjects, those in the single-sex school tend to display 
this tendency more than their mixed-sex counterparts do. 
Males in the all-male school thus have the highest self- 
concept of ability in mathematics and the physical sciences.
Regarding previous grades, males appear to have 
done better in previous mathematics and physical science 
courses than their female couterparts have done.
Students in the single-sex schools appear to have done 
better in this regard than their mixed-sex counterparts. 
It is rather strange however, that individuals in the 
female sample tend to have a more positive self-concept 
of general academic ability than those in the male 
sample. Apparently, males are more modest in this regard 
than females.
The descriptive statistics show further that social 
support in the form of parents' interest and 
encouragement is stronger for males than for females. It 
is also stronger for females in the single-sex school 
than it is for females in the mixed-sex schools. Social 
support in the form of teachers' influence does not 
differ very much across the board, though it is stronger 
than parents' support. Among the female sample, however, 
those in the single-sex school tend to receive more 
teacher interest and encouragement for physical and 
applied science choice than their mixed-sex counterparts 
do. The strength of peer influence does not differ for 
females in the different school contexts. It does 
differ, however, for males. Peer influence on the 
decision to choose a physical or an applied science 
major is strong for males in general, but it is more so
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for those in the single-sex school. Clearly then, 
females in the mixed-sex schools tend to receive the 
least in all the dimensions of social support.
The descriptive statistics still show that males 
rate their schools' standard in the physical sciences 
higher than females do. However, while males in the 
single-sex school tend to rate their school higher than 
their female counterparts do, males and females in the 
mixed-sex schools do not differ in this regard. 
Understandably, students in the single-sex schools rate 
the standard of the physical sciences in their schools 
higher than those in the mixed-sex schools do. Finally, 
it is strange to note that students in the mixed-sex 
schools tend to be more optimistic about the prospect of 
finding suitable jobs in the scientific and technical 
fields than their single-sex counterparts do.
The first question this research was designed to 
seek an answer to was whether males and females are 
equally inclined toward the physical and applied 
sciences. From the results, the answer is simply, no.
A strange finding is that although both males and 
females came to senior secondary school with strong 
grades and divisions, and although both of them come 
from high socioeconomic backgrounds, they are not 
equally inclined toward the subject areas in question. 
Both the bivariate and the multivariate analyses show
that males are more inclined toward these subjects than 
females. The multivariate analyses in particular show 
that being a male is highly predictive of the intention 
to choose a physical or an applied science major in 
college. This finding is consistent with previous 
research (Baird et al, 1984). It also supports the 
research hypothesis that a male student is more likely 
than a female student to choose a physical or an applied 
science major.
The second question was whether the sex composition 
of the school a student attends makes a difference in 
the likelihood that he or she will choose a physical or 
an applied science as his or her college major. The 
answer is partially yes, and partially no. Previous 
works by Ormerod (1981), Rowe (1988), and Tidball 
(1980; 1985), have all shown that being in a single-sex 
school or class increases the likelihood that a female 
will choose a science major. Clarricoates (1983), 
Stanworth (1981) and Whyte (1983), have also shown that 
females in single-sex schools are more likely than those 
in mixed-sex schools to major in the sciences. The 
results of this research do not support these two 
existing views. The results show that irrespective of 
the sex composition of the schools they attend, females 
are not equally as likely as males to choose the 
physical sciences as their majors. The results show that
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being in a single-sex school increases the likelihood 
that a male student will choose a physical or an applied 
science as his college major. This is not so with 
females. Indeed, contrary to the previous studies cited 
above, and holding other factors constant, females in 
the mixed-sex schools are more likely to major in the 
physical and applied sciences than are females in the 
single-sex school. It is also shown that though males in 
general are more likely than females to choose the 
subject areas in question, those in the single-sex 
school are much more likely to do so than those in 
mixed-sex schools. Simply stated, single-sex educational 
settings tend to increase the likelihood that a male 
student will major in a physical or an applied science, 
whereas mixed-sex education tends to boost the chances 
of a female to major in these subject areas. Though the 
results of this research do not support previous works, 
they do, however, support the research hypothesis that 
being in an all-male school will increase the likelihood 
that a male student will choose a physical or an applied 
science as his college major. The hypothesis that being 
in a single-sex school will increase the likelihood that 
a female student will choose a physical or an applied 
science major, however, is not supported by the results 
of this study.
101
The results of the study suggest that males in the 
single-sex school are more likely than any other 
category of students to choose the physical and applied 
sciences because they tend to have the highest self- 
concept of ability in the physical sciences. Hence there 
is the suggestion the the social and academic climate in 
their schools tend to boost their self-concept of 
ability in the physical sciences. The finding that self- 
concept of ability in the physical sciences is 
predictive of the intention to major in the physical and 
applied sciences is supportive of previous research 
(Deboer, 1987; Jacobowitz, 1983). It also supports the 
research hypothesis that the more positive the student's 
self-concept of ability in the physical sciences, the 
more likely it is that he or she will choose a physical 
or an applied science major. The unique contribution of 
this research in this regard is that it has shown that 
self-concept of ability in the physical sciences is a 
factor intervening between single-sex education and the 
intention to choose a physical or an applied science 
major. We can say therefore, that students in the all­
male school are more likely to choose physical and 
applied science majors because such students have 
positive self-concept of ability in the physical 
sciences. This is due to the historical and contemporary 
academic realities in all-male schools.
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Besides supporting previous studies, the results of this 
study also support the research hypothesis that the 
effect of the sex composition of the school a student 
attends on his or her intention to choose a physical or 
an applied science major is mediated through the self- 
concept of ability in the physical sciences.
The results of this research support other previous 
studies too. Deboer (1987) and Jacobowitz (1983) have 
shown that positive concept of general academic ability 
is predictive of a student's intention to choose a 
physical or an applied science major. This is supported 
by this study. This result also supports the research 
hypothesis that the more positive a student's self- 
concept of general academic ability, the more likely it 
is that he or she will choose a physical or an applied 
science major. Consistent with previous works that 
conclude that previous grades can influence students in 
their educational decisions (Deboer, 1984), this study 
has shown that previous grades in mathematics and the 
physical sciences are predictive of a student's 
intention to choose a physical or an applied science 
major. It also supports the research hypothesis to that 
effect. All these suggest that previous grades in 
science and mathematics boost the self-confidence of 
students in science, and that this emboldens them to 
choose science majors.
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Fitzgerald and Silverman (1989), Hackett et al. 
(1989), and Myeong and Crawley (1993) have found that 
social support is strongly predictive of the intention 
to choose a science major. This is supported by the 
results of this study. The research hypothesis to that 
effect is also supported. One factor that has not been 
examined in previous research, however, is students' 
level of confidence in the job market as a predictor of 
their track choice decisions. A unique contribution of 
this research is that an effort has been made to fill 
this void. The finding made is that optimism in the 
prospect of finding a job in the scientific and 
technical fields is predictive of a student's intention 
to choose a physical or an applied science major in 
college. Finally, previous research shows that a 
mother's education has a facilitative effect on her 
children's educational goals (Gil 1991). The results of 
this study also show that mother's education is 
predictive of a student's intention to choose a physical 
or an applied science major.
6.2. Discussion
The results of this study suggest that some of the 
urban-based secondary schools in Ghana are highly 
elitist in character. The schools appear to be elitist, 
first, because they invariably select candidates who 
emerge as top performers on the Basic Education exit
exam taken at the end of junior secondary school.
Second, as the results show, most of the students come 
from high socioeconomic backgrounds. Since these 
selected urban-based boarding schools are more expensive 
than the day and rural schools, only the relatively 
well-off can afford them for their children. The schools 
are therefore, to all intents and purposes, the agencies 
for the cloning of the elite. Third, in the selection of 
candidates for admission, the normal practice in the 
selected schools is that they consider not only the 
student's grades, but also whether one of the parents is 
an old boy or girl. This practice technically 
constitutes exclusion, a conditionality more pronounced 
in the single-sex schools in the Ghanaian educational 
system.
The apparently elitist character of the schools' 
selection process underscores the basic premise of the 
working assumption that single-sex schools exist to 
serve the class interests of the elite. In their resolve 
to reproduce themselves, the elite send their childern 
to these schools in the hope that they would get the 
right education that would guarantee them the positions 
of power and influence in future. The consideration of 
ascriptive factors in the selection process suggests 
that a lot of potential talents are lost through the 
educational system. This does not augur well for the
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development of the country in two main ways. First, as 
the gate is made too narrow for the non-elite to enter 
the right schools where they would have done better, the 
selection process does not foster and facilitate the 
process of social ascent through education. It rather 
consolidates the stratification system. Second, the 
system tends to undermine the strenuous efforts being 
made toward human resource development.
In effect the qualitative and quantitative mix of human 
resources for socioeconomic development cannot be met, 
and manpower bottlenecks will continue to characterize 
the social and economic development of the country.
The results of the study suggest that curricular 
specialization does exist in Ghanaian secondary schools. 
A considerable number of students consider the physical 
and applied sciences to be difficult subjects. That is 
why the few who trust their abilities in these 
subjects venture to major in them. Therefore, one would 
have expected that the highly able students in both the 
all-female and mixed-sex schools, like their 
counterparts in the all-male school, would also have the 
self-confidence and interest to choose their majors from 
the physical and applied sciences. The fact that this is 
not the case suggests that the curricular emphases in 
the various schools, and conditions in the schools, are 
completely different. Apparently, the all-male schools
are science-biased, and so have better facilities for 
the teaching and learning of the sciences. As pointed 
out earlier, these schools were set up to facilitate the 
process of elite cloning. As such, they are equipped 
well enough to offer top-class science education. On the 
other hand, the all-female schools were set up to train 
worthy partners for the gentlemen and future 
professionals being educated in the all-male schools. 
Hence the curricular emphasis of all-female schools has 
been the arts, the life sciences, modern languages, 
typing, cookery, dressmaking, and so on (Masemann,
1974). Given this gender-specific feature of the 
schools/ curricula, it is not surprising that, though 
intellectually able, students in the all-female schools 
are less likely to major in the physical and applied 
sciences. The mixed-sex schools which lie in-between the 
all-male and all-female schools portray a blend of the 
curricular features of these two categories of schools.
These curricular biases tend to consolidate the 
stratification system in two main ways. First, as 
structural transformations usher in diversifications in 
the economy, the demand for technical and scientific 
labor will increase. If the participation of females in 
science and technology education does not increase, 
their labor force participation will drop further. With 
this disadvantage, most females would be relegated to
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much lower rungs of the socioeconomic ladder, thereby 
widening and steepening the male-female gap in 
socioeconomic status. The net effect will be that, 
instead of breaking the gender-stratification system, 
the educational system will indirectly be consolidating 
the obnoxious system.
Second, given the obvious lack of facilities and 
favorable conditions for the study of the sciences in 
some schools, very few students in the disadvantaged 
schools will be able to do well in any science courses, 
and thereby decide to major in the sciences. The 
participation of non elites in scientific and technical 
education will thus be low, and they will be 
underrepresented in scientific and technical careers in 
the long run. What is more, if the all-male schools 
monopolize science education, and if ascriptive factors 
are salient in the selection of candidates into these 
schools, then those who have had the advantage of being 
elites will continue to be so because the educational 
system will be making the stratification system so 
impervious that non-elies can hardly break the social 
barrier.
The results have shown that students are motivated 
to choose physical and applied science majors if their 
grades in previous mathematics and physical science 
courses have been good. Conversely, their hopes get
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dampened, and they decide not to choose these majors, 
when their grades in previous courses in these subjects 
have been disappointing. Apart from natural habits and 
characteristics of individuals that may account for some 
students' poor performance in mathematics and the 
physical sciences, an important factor that affects 
students' grades in these subjects is lack of suitable 
and adequate textbooks, reference books, laboratory 
facilities, and laboratory equipment. Another is lack of 
competent teachers. In the absence of these human and 
material resources, science learning becomes abstract 
with the result that students do not learn competently 
enough to make good drades. The case becomes even much 
more serious when the teacher lacks the motivation and 
the competence to lead students to learn. The 
differential allocation of human and material resources 
to the schools, as already alluded to, appears to be the 
root cause. When some schools get sufficient and 
suitable material resources for science teaching and 
learning, whereas others do not, the two groups of 
schools cannot offer equal levels of quality science 
education. Moreover, if some schools get the more 
experienced and more competent teachers whereas others 
do not, the same problem arises.
The results have shown further, that parents tend 
to lend support to their sons for their science major
decisions, more than they do their daughters' decisions 
in that regard. The results have shown, however, that 
females in the single-sex school do receive social 
support in the from of teacher interest and 
encouragement. There is the suggestion here that science 
teachers in all-female schools are supportive of the 
students' physical and applied science track choices. 
This further suggests that the science teachers in the 
all-female schools are females. As such, they serve as 
role models and reference others to their students. It 
appears therefore, that a good mix of male and female 
teachers of the physical sciences is likely to motivate 
males and females almost equally, to decide majoring in 
the physical and applied sciences. This will be 
possible, however, if females' interest in the physical 
sciences could be aroused and sustained right in the 
junior secondary school.
An interesting finding in this study is the fact 
that, though females in general are less likely than 
males to choose physical and applied science majors, 
those in the mixed-sex schools are more likely than 
their counterparts in the single-sex school to do so. 
This may be due to the male-versus-female competition 
that goes on in mixed-sex schools, an interaction 
phenomenon which is lacking in the all-female schools. 
There is the suggestion then, that the tendency to place
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school subjects on a male-female continuum is fading 
away in the mixed-sex school setting. It looks probable 
that in the presence of males, females in mixed-sex 
schools tend to be competitive in order to evince their 
intellectual equality with males. The intention to major 
in the physical and applied sciences, subjects 
considered difficult and challenging, is thus a clear 
manifestation of females' resolve in this regard. 
Encapsuled in the traditional female school environment, 
students in the all-female schools are deprived of the 
healthy male-female competition going on in the mixed- 
sex educational setting.
Both the results of this research and previous 
studies show that mother's education facilitates her 
child(ren's) education. All these imply that by 
increasing the participation of females in education at 
all levels, the education of future generations will 
also be guaranteed. With particular reference to a 
student's decision to choose a physical or an applied 
science major, one can say that the well-educated mother 
understands the importance of these subjects today, and 
so she is more likely than the less-educated mother, to 
push her child(ren) in the direction of these tracks. 
Instead of delegating this function to teachers, as 
less-educated mothers would do, the well-educated
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mother, it appears, is intrumental in her child(ren's) 
educational decision making.
One finding from this study is related to students' 
levels of confidence in the job market for physical and 
applied science majors. Students as rational actors will 
decide to major in the sciences if there are ample 
indications that they can find jobs related to their 
majors. This presupposes that the many who do not intend 
to choose the physical and applied sciences have cause 
to believe that job opportunities for these majors are 
slim. What is more, in a situation where opportunities 
in scientific and technical careers are limited, the few 
available openings may be more open to males. Therefore, 
if females are unwilling to choose science and 
technology majors one explanation may be that they 
decide to choose majors that are likely to land them in 
their proper niches. In the case of males in the mixed- 
sex schools, the obvious explanation is that they are 
aware of the limitations in science education in their 
schools. They are also aware of the bottlenecks in the 
job market for those who major in the physical sciences 
and technology. Aware of these bottlenecks, these 
students correctly have to choose other majors that seem 
to be equally, if not more, propitious. These 
observations and explanations are consistent with Hark 
Blaug's (1972) dictum that, far from being irrational in
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their educational decisions, African students correctly 
appraise the actual job opportunities avilable. 
Therefore, unless the economy improves for the demand 
for scientific and technological skills to increase, the 
relative lack of interest in the physical and applied 
sciences in particular, will continue to exist.
Finally, the results of this research confirm the 
assumption I derived from reference group theory that 
given the widespread social exposure experienced by the 
masses, socioeconomic background is not relevant in the 
prediction of secondary school students' educational 
ambitions and goals. As students from diverse 
socioeconomic and sociocultural backgrounds meet in the 
school and undergo similar educational experiences, the 
facilitative effects of middle class background on the 
children of the elite regarding their educational 
ambitions and goals, tend to spill over onto the 
children of the non-elite. In effect, through the 
process of acculturation and assimilation, the common 
school experience produces men and women who are like- 
minded in several attributes. The secondary boarding 
school is thus a typical melting pot. From this I draw 
the conclusion that a true democratization of education 
in a developing country like Ghana lies in the education 




It was noticed in the previous chapter that the 
children of the economically better off in Ghanaian 
society tend to be overrepresented in the single-sex 
schools. It was inferred also that these schools are 
better equipped than the less advantaged day schools and 
schools in the rural areas. It is therefore clear that 
good secondary education is not equally distributed 
throughout the country. This anomaly must be redressed. 
For good secondary education to be made available to all 
who are capable, I recommend that the establishment of 
community day secondary schools be encouraged. Such 
schools must be well- equipped and well-supported. The 
state, acting through the various district 
administrations, must offer support to poorer rural 
communities to enable their schools to be qualitatively 
comparable to the urban-based boarding schools. 
Furthermore, I recommend that it be made mandatory that 
every senior secondary boarding school in the country 
reserve a certain quota of its admissions to students 
from less advantaged ethnic, geographical, and 
socioeconomic backgrounds. In this connection, 
scholarships and bursaries must be awarded to deserving 
students. I also recommend that more day students
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(commuters) be admitted into the urban-based secondary 
boarding schools.
Given the curricular emphases of different schools, 
and given the differential allocation of resources to 
the schools for science teaching and learning, the 
Ghanaian educational system tends to put students into 
slots rather too early. In this regard, I recommend that 
a liberal form of education which deemphasizes 
curricular specialization at the secondary school level. 
For that purpose, the schools, irrespective of their sex 
composition, must be supplied with appropriate and 
adequate resources for science teaching and learning. 
Some of these essential needs as pointed out in the 
previous chapter, are suitable laboratory equipment and 
materials, textbooks, reference books, and competent 
teachers. I also recommend the formation of Educational 
Resources Allocation Committes in each education 
district. These committees, responsible to their 
respective District Chief Executives, would monitor and 
oversee the distribution of educational resources. They 
would thus ensure that no groups of schools are glutted 
with materials and resources, whereas others are starved 
of these essential resources.
The results of the study suggest that females are 
attracted into the physical and applied sciences by 
female role models. Since this is not a direct
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observation but only an inference, it is recommended 
that the effect of the gender of the teacher on females' 
inclination toward the physical and applied sciences be 
examined in future studies in developing countries in 
general, and in Ghana in particular. It is also 
recommended to school counselors to guide students to 
have a fair amount of insight into career opportunities 
for those who choose science majors. The mass 
communications media too must educate the public on the 
need for parents and teachers to show as much interest 
in the science education of females as they do that of 
males. Women in science must be invited to talk to girls 
in the junior and senior secondary schools to generate 
their interest in science.
The spectacular importance of mothers in the 
education of their children has been supported by the 
results of this study. The effect of mother's education 
on a student's choice of a physical or an applied 
science major, in particular, has been shown to be 
important. It is rather unfortunate, however, that 
female participation in science and technology education 
at the post-secondary level is so low. To redress this 
situation, it is recommended that scholarships be 
awarded to females with the aptitude and interest to 
major in science. It is also recommended that special 
remedial course be run for them to enable them to
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qualify for college admission. Offering these 
incentives for science education in this way, is likely 
to attract more females into these subject areas.
A research endeavor whose results are intended to 
have policy implications must ideally have quite a wide 
coverage. An obvious limitation of this study, however, 
is that it covers only one district in Ghana. Though the 
students in the sample portray common characteristics of 
secondary school students in the country, the results of 
the study would probably have had a stronger policy 
appeal if it had covered a larger part of the country.
It is therefore recommended that a more extensive 
replication of the study to involve schools in rural 
areas be conducted to make good, any shortcomings there 
may be in this study. A national survey in this regard 
will be a step in the right direction.
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